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IMPORTANT SAFETY NOTICE 


Proper service and repair is important to the safe, reliable operation of all 
motor vehicles. The service procedures recommended by Vauxhall Motors 
Ltd, and described in this manual are effective methods for performing 
service operations. Some of these service operations require the use of tools 
specially designed for the purpose. The special tools should be used when 
and as recommended. 


|t is important to note that some warnings against the use of specific service 

methods that can damage the vehicle or render it unsafe are stated in this 

manual. It is also important to understand these warnings are not exhaustive. 

Vauxhall Motors Ltd could not possibly know, evaluate and advise the service 

trade of all conceivable ways in which service might bé done or of the possible 

hazardous consequences of each way. Consequently, Vauxhall Motors Ltd 

has not undertaken any such broad evaluation. Accordingly, anyone who 

uses 2 service procedure or tool which is not recommended by Vauxhall & 
Motors Ltd must first satisfy himself thoroughly that neither his safety nor e 
vehicle safety will be jeopardized by the service method he selects. 
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INTRODUCTION 


This manual provides the experienced serviceman with information on the special features of the 
transmissions, propeller shafts and rear axles used on 1973 Bedford trucks and coaches, except 
Series M 4 x 4 trucks, which are covered by a separate publication (TS 1016). 


The section headings throughout the manual are numbered consecutively so that cross 
reference can be made between chapters, thus avoiding duplication of similar information. 


VEHICLE IDENTIFICATION 


The model designation and chassis number is 
stamped on the chassis frame left-hand side- 
member, adjacent to the rear spring hanger. 


A service parts identification plate is 
attached to the left-hand seat support. This 
plate bears the following information in the 
sequence shown: 


Model and Chassis No. Destination Job No. 
Paint Code Trim Code 

Option Codes 

Special Conversion Order No. (as applicable) 
Special Vehicle Order No. (as applicable) 


TYPE py DESIGN WEIGHT 


‘ : 2 SS IEIN33CO | | 3-75 | 38j0 BVgaee 
On domestic vehicles, a weight specification CHASSIS 700] Cie 700 17 2 
plate is riveted to the cab floor panel, adjacent — 
to the left-hand seat support. 193-32 | ef TRAIN 


BHP NET TONS KGS 
VAUXHALL MOTORS NS ENGLAND. 


TRANSMISSION AND REAR AXLE USAGE 


Model Transmission Rear Axle 
COD A E 
COU COL-EOG;-EOL A . G 
COM, CON, COO, EOM, EON, NOM AorB Hor J 
BJO -EFR EIR TEP Aor D Hor J 
EPR, TRP D Hor J 
ERT (except ERT8) Cc K 
ERT8, ERV, HRX e K 
POK AorB H 
YRQ D H 
YR C K 
Bedford 4-speed 


Eaton 475 SM 5-speed 

Eaton 542 SM 5-speed 

Turner T5-300 5-speed 

Turner T5-400 5-speed 

Bedford Light-Duty Spiral Bevel (Semi-floating) 
Bedford Light-Duty Spiral Bevel (Fully-floating) 
Bedford Single-speed Hypoid 

Bedford 2-speed 

Bedford Heavy-duty Spiral Bevel 


ASEH LO nM oOW > 


UNIT IDENTIFICATION 


The Bedford four-speed close ratio trans- 
mission (6.50 to 1 first gear and reverse) has 
the letter ‘C’ stamped at the rear of the casing. 


The wide ratio unit (7.06 to 1 first gear and 
reverse) isunmarked. 


Turner transmissions have a serial number 
plate attached to the casing. On T5-300, it is 
situated on the right-hand side and on T5-400, 
it is positioned at the top on right drive models 
and at the bottom on left drive models. T5-400 
direct top units are designated T5-C-4001 or 
T5-C-4006 and overdrive top units T5-C-4202. 


On Turner T5-300 transmissions, overdrive 
top models can be identified by the bolts 
(arrowed) and dowels on the side of the 

shift bar housing which secure the fourth and 
fifth speed shift fork pivot plates to the 
housing. 


EATON LIMITED 
Eaton transmissions have a serial number SRE aS 
plate attached to the left-hand side of the a aeons 
casing. Type 475 direct top units are ASSY. NO. [ZVAGISVIWASKOhOen is 
designated SMA and overdrive top units €rvee CODE 
SMO. Type 542 direct top units are SERIAL NO. 
designated SMFT and overdrive top units 


SMOT or SMOX. 


DATE 


The ratio identification for the Bedford light- 
duty spiral bevel and single-speed hypoid 
axles is stamped on the left-hand side of the 
axle housing. These axles can be distinguished 
from each other by the number of rear cover 
attaching bolts (ten on the spiral bevel and 
twelve on the hypoid). 


The ratio identification for the Bedford heavy- 
duty spiral bevel axle, and the two-speed axle, 
is stamped at the top of the differential 

carrier flange. 


RITEWAY SERVICE TOOLS 


Reference is made in the Manual to Riteway Tools designed to facilitate service operations. 
Enquiries and orders for these tools should be addressed to Kent-Moore Ltd, 19-21 Stockfield 
Rd, Acocks Green, Birmingham, B27 6AJ, England. 


SUPPLEMENTARY INFORMATION 


The information given in this manual is correct at the time of preparation but Vauxhall 
Motors Ltd reserves the right to introduce specification changes which may affect this 
information. 


To keep the manual up to date with design changes which affect servicing procedure or 
specification data, supplements are issued from time to time. 
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SPECIFICATIONS 
OIL CAPACITIES — Nominal 


Transmission 


Bedford Four-speed 
Turner T5-300 
Turner T5-400 
Right drive 
Left drive 
Eaton 475 SM 
Eaton 542 SM 


Rear Axle 


Bedford Single-speed Hypoid 
Bedford Two-Speed .. ..... 
Bedford Light-duty Spiral Bevel 
Bedford Heavy-duty Spiral Bevel 


6.5 Imp pints 
9.0 Imp pints 


9.0 Imp pints 
12.0 Imp pints 
10.0 Imp pints 
11.5 Imp pints 


6.0 Imp pints 
15.0 Imp pints 
4.0 Imp pints 
19.5 Imp pints 


BEDFORD FOUR-SPEED TRANSMISSION 


Gear Shift Lever and’ Change Speed Lever 


Inner Tube Outside Diameter 
Tube Clearance in Bushes 


Mainshaft 

Permissible Clearance Between Clutch Hub 
and Retaining Ring 

Thrust Washer Thickness 

Mainshaft Second Speed Gear 

Mainshaft Diameter 


Gear Clearance on Shaft 
Gear End Float on Shaft 


Mainshaft Third Speed Gear and Sleeve 


Sleeve Diameter 

Gear Clearance on Sleeve 
Gear End Float on Shaft 
Layshaft 


Rear Journal Diameter 
Journal Clearance in Bearing 


Reverse Idler Gear 


Shaft Diameter as 
Gear Clearance on Shaft 


Torque Wrench Data 


Coupling Flange bolt 


0.522/0.524 in. . 
0.001/0.005 in. 


0.007 in. maximum 
0.175/0.177 in. 


1.8725/1.8735 in. 
0.0010/0.0035 in. 
0.009/0.014 in. 


1.9965/1.9975 in. 
0.002/0.004 in. 
0.009/0.014 in. 


1.7715/1.7721 in. 
0.0006/0.0024 in. 


1.1862/1.1872 in. 
0.008/0.010 in. 


77 Ib ft 


TURNER T5-300 FIVE-SPEED TRANSMISSION 
Gear Shift Lever and Change Speed Lever 
Inner Tube Outside Diameter RMR Soya sas 0.522/0.524 in. 
Thibe Clearance Im BuSsnes oe) ee eee es 0.001/0.005 in. 
Mainshaft Second Speed Gear 


Clearance on Shaft Pe ro eS ye ee ee 0.0015/0.0025 in. 
End Float on Shaft 2a Lae ee a ah Se oe 0.008/0.019 in. 


Mainshaft Third Speed Gear 
Clearance on Shaft ete EES IN SE eT se ees 0.0015/0.0025 in. 
Endieioat on:Shatt ~~... eee ee he 0.007/0.014 in. 


Mainshaft Fourth Speed Gear (Fifth on overdrive) 


Mainshaft Bush Outside Diameter See ee 2.1545/2.1555 in. 
Gear Clearance on Bush AN Gabon BER pee eterna 0.0015/0.0025 in. 
GearcendFloat.on:Shiaie. — son cetera eee. osteo 0.008/0.017 in. 


Torque Wrench Data 


First and Reverse Rocker Arm Pivot Pin Nut Re AY ee 50 |b ft 
Shift Fork and Rod Locking Bolts Pe) eee et 15 Ib ft 
Shift Bar Housing Bolts Lp a rk Pa ie Sa ae 22 |b ft 
Countershaft Rear Cover Bolts — Dies Trig MIA stage ree 22 |b ft 
Mainshaft Rear Cover Bolts BP ee yet Sheth (pos 60 Ib ft 
Front Cover Bolts = ot aie x 17 |b ft 
Reverse Idler Gear Shaft Boake Plate Bolt seta, Sap des wets 22 Ib ft 
Transmission to Clutch Housing Bolts Goin. iceman 140 Ib ft 
Universal Joint Flange to Mainshaft Bolt .. .. .. 77 |b ft 


TURNER T5-400 FIVE-SPEED TRANSMISSION 


Gear Shift Lever and Change Speed Lever 


Inner Tube Outside Diameter fo WADAe, As RE OR ete ae 0.522/0.524 in. 
TU PGeenaNCO UM BUSHIOS © ntitelteic ce ert) wom kare 0.001 /0.005 in. 


Mainshaft Gear End Float 


Second Speed ER Te Pi Ee ae oe 0.005/0.017 in. 
Third Speed Sirs ate ae 0.005/0.015 in. 
, Fourth a (Fifth on overdrive) eRe aes sis, 0.005/0.015 in. 
Second ‘Shea Gear Thrust Washer Thickness .. .. 0.111/0.113 in. 


Torque Wrench Data 


First and Reverse Rocker Arm Pivot Pin Nut 50 Ib ft 
Shift Fork and Rod Locking Bolts, and Short Striking 

Lever Locking Bolt .. .. eg ieee 15 Ib ft 
Shift Bar Housing Bolts Soares SE Ge ae as 22 |b ft 
Countershaft Rear Cover Bolts .. .. .. -- -- 22 Ib ft 
Mainshaft Rear Cover Bolts Sealey heen cen 60 Ib ft 
Front Cover Bolts : Roe hae ae 22 |b ft 
Reverse Idler Gear Shaft Lock Plate Bolt eee bese |) oF 22 |b ft 
Transmission to Clutch Housing Nuts a tS Sees 140 lb ft 
Universal Joint Flange to Mainshaft Bolts .. .. -- 55 Ib ft 
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EATON 475 SM FIVE-SPEED TRANSMISSION 


Gear Shift Lever and Change Speed Lever 


Inner Tube Outside Diameter 
Tube Clearance in Bushes 


Mainshaft Gear End Float 


First Speed 
Second Speed 
Third Speed 


Fourth Speed (Fifth on overdrive). 


Mainshaft Gear Bearing Sleeve End Float 


Torque Wrench Data 


Layshaft Rear Nut : 
Universal Joint Flange Nut 
Top Cover Bolts 

Front Cover Screws 

Rear Cover Bolts 


0.522/0.524 in. 
0.001/0.005 in. 


0.008/0.013 in. 
0.008/0.012 in. 
0.005/0.011 in. 
0.004/0.010 in. 


~0.002 in. maximum 


120 Ib ft 
120 Ib ft 
20 Ib ft 
20 Ib ft 
20 Ib ft 


EATON 542 FIVE-SPEED TRANSMISSION 


Gear Shift Lever and Change Speed Lever 


Inner Tube Outside Diameter 
Tube Clearance in Bushes 


Mainshaft Gear End Float 


First Speed 

Second Speed 

Third Speed : 

Fourth Speed (Fifth on overdrive) 


Mainshaft Third/Fourth (or Third /Fifth) Gear + Bearing 


Sleeve End Float 


Torque Wrench Data 


Layshaft Rear Nut 

Top Cover Bolts .. 

Selector Lever Housing Bolts. 
Front and Rear Cover Bolts 


Universal Joint Flange to Mainshaft Bolts 


0.522/0.524 in. 
0.001/0.005 in. 


0.008/0.014 in. 
0.007/0.014 in. 
0.007/0.013 in. 
0.004/0.009 in. 


0.002 in. maximum 


195 Ib ft 
20 Ib ft 
20 Ib ft 
20 |b ft 
55 Ib ft 


SPEEDOMETER DRIVEN GEAR DATA -— Five-tooth Driving Gear 


Rear Axle Rear Tyre 
Ratio Size 


5/31 7.00-16 
7.50-16 
8.25-16 


5/32 7.50-20 
8.25-20 
9.00-20 


5/34 7.50-20 
8.25-20 
9.00-20 


Teeth on 
Driven Gear 


“Housing *Housing 

Identification Location 
Grooved 
Grooved 
Plain 


Plain 
Plain 
Plain 


Plain 
Plain 
Plain 


DON WWW 9100N0N 
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SPEEDOMETER DRIVEN GEAR DATA -— Five-tooth Driving Gear (contd) 


Rear Axle Rear Tyre Teeth on *Housing *Housing 
Ratio Size Driven Gear Identification Location 
5/37 7.50-20 21 Grooved Cc 

8.25-20 20 Grooved G 
6/35 7.50-20 17 : Plain B 
8.25-20 16 Plain A 
9.00-20 15 Plain A 
7/33 6.50-16 17 Plain B 
7.00-16 16 Plain A 
7.50-16 16 Plain A 
8.25-16 14 Grooved A 
9.00-16 14 Grooved A 
7/37 7.50-16 g BF Plain B 
8.25-16 16 Plain A 
7.50-20 15 Plain A 
8.25-20 14 Grooved A 
9.00-20 14 Grooved A 
7/38 6.50-16 19 Plain GC 
7.00-16 18 Plain B 
7.50-16 18 Plain B 
8.25-16 17 Plain B 
7/43 8.25-20 13 Grooved A 
9.00-20 13 Grooved A 
8/35 7.00-16 15 Plain A 
7.50-16 14 Grooved A 
8.25-16 13 Grooved A 
8/37 7.50-16 15 Plain A 
8.25-16 14 Grooved A 
8.25-20 13 Grooved A 
9.00-20 1 Grooved A 


*Refer to illustrations under ‘Speedometer/Tachograph Gears’ 


SPEEDOMETER/TACHOGRAPH DRIVEN GEAR DATA — 
. Seven-tooth Driving Gear 


Rear Axle Rear Tyre Teeth on *Housing *Housing 
Ratio Size Driven Gear Identification Location 
5/31 6.50-16 31 Z c 

7.50-16 29 bf Cc 

8.25-16 27 Vv Cc 

5/32 7.50-20 25 X B 
8.25-17 27 ¥ Cc 

8.25-20 24 X B 

9.00-20 22 Xx B 

10.00-20 Radial-ply 22 Xx B 

10.00-20 Cross-ply 23 Xx B 

5/34 7.50-20 27 ¥ Cc 
8.25-17 28 ey C 

8.25-20 26 X C 

9.00-20 25 Xx B 

10.00-20 24 X B 

12.00-20 22 X B 
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Rear Axle 
Ratio 


6/35 


6/37 


6/39 


6/41 


6/43 


7/33 


7/37 


7/38 


7/39 


8/35 


8/37 


*Refer to illustrations under “Speedometer/Tachograph Gears’ 


Torque Wrench Data 


Rear Tyre 
Size 


7.50-20 
8.25-16 
8.25-17 
8.25-20 
9.00-20 
10.00-20 


9.00-20 
10.00-20 
11.00-20 


9.00-20 
10.00-20 


Teeth on 
Driven Gear 


11.00-20 Radial-ply 23 
11.00-20 Cross-ply 22 


9.00-20 
10.00-20 


11.00-20 Radial-ply 23 
11.00-20 Cross-ply 22 


9.00-20 
10.00-20 
11.00-20 


6.50-16 
7.00-16 
7.50-16 
8.25-16 


8.25-16 
8.25-17 
8.25-20 


6.50-16 
7.00-16 
7.50-16 . 
8.25-16 


9.00-20 
10.00-20 
11.00-20 


7.00-16 
7.50-16 


8.25-16 


20 


*Housing 
Identification 


Seo en ML 9 Ea UE Sn A a eo Sa EE 9 SP Sn lg Pg WP If 08 na oP Ta i “Ls MO AN ae Pag SP AI 


PROPELLER SHAFTS 


Propeller Shaft Flange Securing Nut 


% in. diameter 


1 in. and 1% in. diameter 
Universal Joint Flange Bolts 


¥zin. diameter 
/,¢in. diameter 
¥% in. diameter 


170 Ib ft 
240 Ib ft 


38 Ib ft 
55 Ib ft 
80 Ib ft 


rrr rrr WWNMN FPWOW FTWWW OHO WWWW DWWW -YWW -rWWWW 


*Housing 
Location 


BEDFORD SINGLE-SPEED HYPOID REAR AXLE 


Bea 
of 


oe GM s a 
Axle Shafts ; a 
Permissible Run-out of Flange Mating Face.. .. .. 0.010 in. maximum 
Permissible Run-out of Shaft Splines .. .. .. .. 0.015 in. maximum 
Rear Hubs ae 
Bearing End Float nese Boe eee ne 0.002/0.010 in. inal 


Pinion Bearing Pre-load 


New Bearing ocr =) SE RS | ee ere *1% — 3% |b 
Used Bearing Se ceeehay es Le eee a Peek hee et **—1\b 


*Measured 8.00 in. from pinion centre 


Differential and Hypoid Gear 


Spider JourmalDiametenoc 2. fess soe. ke 0.9365/0.9375 in. 
Pinion Clearance on Spider ge ie a es 0.005/0.007 in. 
Thrust Washer Thickness 

Differential pinion washers .. .. .. «. .. 0.058/0.062 in. 

Side gear washers NEB acme ree te 0.061/0.064 in. 

Side Bearing Pre-load Sia See text 
Permissible Run-out of Differential Case Flange ze 0.003 in. maximum 
Permissible Run-out of Hypoid Gear Rear Face ..  .. 0.005 in. maximum 
Hypoid Gear and Pinion Backlash Ce eee ee 0.007/0.011 in. 


Torque Wrench Data 


Differential Bearing Cap Bolts .. .. .. .. .. 145 Ib ft 
Hypoid Gear Bolts je Ocha AMR ret Beles eee 115 |b ft 
Pinion Flange nut Be thy e  cabene earOn  PNeeree es 240 Ib ft 
Axle Shaft Studs a Me ca chee es, Rae 25 Ib ft 

AXIG SH ASE INES Toco UR eee 3, eae a nee eee = ea 58 Ib ft 

Axle Shaft Bolts : Bee a Ge Rees raw Sate ponte 115 Ib ft 
Rear Spring U-bolt Nuts We Neemeabe Ark Soars eye SS ae 145 |b ft 


BEDFORD TWO-SPEED REAR AXLE 


Axle Shafts 

» Permissible Run-out of Flange Mating Face re: 0.010 in. maximum 
Permissible Run-out of Shaft Splines .. .. .. .. 0.015 in. maximum 
Rear Hubs” 
Bearing End Float si RS = SE ee ie ee ae 0.002/0.010 in. 


Pinion Bearing Pre-load 


New bearing Se sh Gh eae, Mesa ee iy pen a Pe *1% 213% Ib 
Used bearing Cs rN commie ie taker ata ose: 2 on. Sera nats *% —'1 Ib 


s 


*Measured 8.00 in. from pinion centre 
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WES, Bugs 5 
é 


Differential, Epicyclic Gear and Hypoid Gear 


Spider Journal Diameter .. .. .. game... 0.9365/0.9375 in. 
Pinion Clearance on Spider fe Ea CS ae 0.005/0.007 in. 
Planet Pinion Journal Diameter .. .. .. .. .. 1.3122/1.3132 in. 
Pinion Clearance on Journal SS” ee 0.0026/0.0042 in. 
Sun Gear Retainer Diameter ~~ soe 3.999/3.400 in. 


Retainer Clearance in Support Case ~ 0.012/0.021 in. 
* Sun Gear Journal Diameter cit Ronee i 2.3750/2.3765 in. 
Journal Clearance in Anchor Gad fesse cee eee 0.015/0.018 in. 


Whsust Washer -rhickness (all) 23 bo Sa Se 0.058/0.062 in. 
Side Bearing Pre-load .. . ete a See text 
Permissible Run-out of Support Cover Flange Ee oats 0.002 in. maximum 
Permissible Run-out of Hypoid Gear Rear Face .. .. 0.005 in. maximum 
Hypoid Gear and Pinion Backlash Steck, 28 Bier e 5. 0.003/0.012 in. 


Torque Wrench Data 


Differential Bearing Cap Bolts .. .. .. .. .. 205 Ib ft 
Hypoid Gear Bolts ee 35 paras semen end 165 Ib ft 
Planet Support and Cover Bolts Behr see eg ee 105 Ib ft 
Pinion Flange Nut ak tig ame os Gee hie ge ee 240 Ib ft 
Shift oldevesAnchomBolt> | csceccs vee ee 32 Ib ft 
Differential Carrier Bolts 
6 in. diameter at enc eee Oe REC eee eR 57 |b ft 
Y in. diameter Rees. Haden saat. bia Vee eee 85 Ib ft 
“Axle Shaft Studs SY ANA toe anne a Tape gear Ma ie a 25 |b ft 
Axle Shaft Nuts ae Pegmaia Sate Me aA SG AL Se ih peal 2 58 Ib ft 
Axle Shaft Bolts aA aye Pm le ee eae 115 Ib ft 5 
Rear Sriang. Uaisalt Nistei ss ee 145 lb ft 


BEDFORD LIGHT-DUTY SPIRAL BEVEL REAR AXLE 


Axle Shafts 
Permissible Run-out of Bearing Land or Flange Mating Race 0.010 in. maximum 
Permissible Run-out of Shaft Splines .. .. .. .. 0.015 in. maximum 


Rear Hubs — Fully-floating Axle 
Bearing End Float Se Re eros Se, es 0.002/0.010 in. 


Pinion Bearing Pre-load 


New Bearing Saar ee 2A Rae ne eee er ae *1%—3 |b 
Used Bearing STs th aN CRT ES cet eS Sane ee: *— 1 Ib 


# 
{ 
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*Measured 8.00 in. from pinion centre 


Differential and Spiral Bevel Gear 


spider Out Diameter an oe ee a Oc 0.9365/0.9375 in. 
Pinion Clearance on Spider mnie 5 Ree See a 0.005/0.007 in. 
Thrust Washer Thickness 

Differential pinion washers .. .. .. .. .. 0.060/0.062 in. 

Sidle Geel Weems | <5 o> 9h S eo a ee 0.061/0.064 in. 
Side Bearing Pre-load .. eee See text 
Permissible Run-out of Differential Case Flange 0.003 in. maximum 
Permissible Run-out of Bevel Gear Rear Face .... 0.005 in. maximum 


Bevel Gear and Pinion Backlash Re: Shy an He 0.006/0.010 in. 


BEDFORD LIGHT-DUTY SPIRAL BEVEL REAR AXLE (contd) 


Torque Wrench Data 


Differential Bearing Cap Bolts .. .. .. «.. .. 145 lb ft 
Pinion Housing Cover Bolts Sere eee 24 Ib ft 
Pinion Flange Nut : peree  y Seeteee 170 Ib ft 
Rear Hub Nuts — Semi- floating axle See ee oe 260 Ib ft 
Axle Shaft Bolts — Fully- oo axle ee ae ea 78 Ib ft 
Rear Spring U-bolt Nuts Ane eee 145 lb ft 


BEDFORD HEAVY-DUTY SPIRAL BEVEL REAR AXLE 


Axle Shafts 

Permissible Run-out of Flange Mating Face Se 0.010 in. maximum 
Permissible Run-out of Shaft Splines .. .. ..  .. 0.015 in. maximum 
Rear Hubs 

Bearing End Float Sees ae aS a Se ae 0.002/0.010 in. 


Pinion Bearing Pre-load 


New Bearing Pi) ease ae Oh ee ke ee *1% — 3% Ib 
Used Bearing Ras a ee Se et eS *%—1 Ib 


*Measured 8.00 in. from pinion centre 


Differential and Spiral Bevel Gear 


Spider Joumal Diameter =<... es 1.1225/1.1235 in. 
Pinion Clearance on Spider ee Se ee 0.005/0.007 in. 
Thrust Washer Thickness 

Differential pinion washers .. .. .. «-- «- 0.058/0.062 in. 

a 0.061/0.064 in. 
Side Bearing Pre-load = one See text 
Permissible Run-out of Differential Case Flange = 0.003 in. maximum 
Permissible Run-out of Bevel Gear Rear Face eens 0.005 in. maximum 
Bevel Gear and Pinion Backlash .. .. .. .. .- 0.012/0.016 in. 


Torque Wrench Data 


Differential Bearing Cap Bolts .. .. .. «.- =. 240 Ib ft 
Spiral Bevel Gear Bolts = Sok 2 Sat See 210 lb ft 
Pinion Flange Nut AS Res Sa eee eee 240 Ib ft 
Differential Garnermbolts. =. ase oo Se es 85 |b ft 

Axle Shaft Nuts eS SS Sas Ga ees Cate e Saas 210 |b ft 
Rear Spring U-bolt Nuts BOER ee sas Set hi Sa ere aE 250 Ib ft 
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RECOMMENDED LUBRICANTS — Overseas 


SAE ’ 
Viscosity Specification 
Number 


Transmission 
Above 0°C 90 
Below 0°C 80 


Transmission Front Cover Sleeve 


Oil Seals 
Mainshaft Splines 


GM 4753—M without EP additives 


GM 4530—M 


Paste of heavy mineral oil with 
25% by weight of molybdenum 
disulphide 


Gear Shift Linkage Bushes 


Special compound of 
molybdenum disulphide 
and extreme viscosity fluids 


Main Drive Pinion Splines 
Universal Joints 
Propeller Shaft Sliding Couplings GM 4733—M 
Transmission Top Cover Extension 
Bushes—YRT coach 
Gear Shift Lever Control—YRT coach 


Rear Axle 
Above —18°C 90 GM 4735—M 
Below -18°C 80 GM 4734—M 


Rear Hub Bearings oe GM 4750—M 
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BEDFORD FOUR-SPEED TRANSMISSION 
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The Bedford four-speed transmission incorporates synchromesh engagement on second, third 
and fourth speeds. The rear of the main drive pinion is supported by a ball bearing in the 
transmission casing, and a spigot at the front end of the pinion engages a bearing in the crank- 
shaft. The mainshaft is supported at the front by needle rollers in the main drive pinion 
counterbore and by a ball bearing in the rear of the transmission casing. 


The third and fourth speed synchromesh mechanism incorporates a clutch and a hub which is 


BEDFORD FOUR-SPEED TRANSMISSION (contd) 


splined to the mainshaft. The second speed synchromesh mechanism is incorporated in the 
front of the first and reverse gear. The gear houses an insert and a cone with two driving lugs for 
synchronizing second speed engagement. The bore of the gear is grooved to accommodate a 
spring damper ring and rubber compression strip. 


The second speed gear is bushed but the third speed gear operates on a sleeve pressed on the 
mainshaft. The layshaft assembly is supported in the front of the transmission casing by a ball 
bearing and at the rear by a roller bearing. Endwise location of the layshaft is controlled by the 
front bearing inner race which is clamped between a spacer on the shaft spigot and a thick 
washer secured by bolts. The first speed gear is integral with the layshaft, the others being 
keyed and pressed on the shaft. 


The reverse idler pinion is bushed and operates on a fixed shaft pressed into the casing and 
secured by a spring pin. 


Striking forks and reverse lever head operate on fixed rods in the top of the casing. Spring- 
loaded balls, housed in the fork and reverse lever head bosses, engage slots in the rods for gear 
retention in the neutral and engaged positions. 


Jaws in the reverse lever head engage the top of a reverse striking lever which pivots on an 
eccentric bolt in the side of the casing. The lower end of the lever engages the reverse idler 
pinion. 

Individual gear selection is provided by a slotted interlock plate engaged with the forks and 
reverse lever head and attached to the top cover. 


The transmission incorporates a standard SAE power take-off facing. 


1 GEAR SHIFT LEVER AND LINKAGE — Series E and T 


On Series E trucks and T coaches, the transmission selector mechanism is controlled from a 
gear shift lever mounted on a ball joint secured to a bracket on the engine cylinder head or 
chassis frame sidemember. 


A non-adjustable tubular rod with yokes at either end couples the gear shift lever to the change 
speed lever in the transmission top cover. 


For access to gear shift lever ball joint, detach grommet from cab floor. 


Details of change speed lever removal and installation are given in Section 4. 


When renewing bushes (1) in ball joint boss 
and change speed lever, ream to obtain 
specified clearance for coupling inner tube 


(2). | 


On reassembly, smear inner tubes with 
recommended grease and secure gear shift 
lever to ball joint with Loctite Grade AVV. 5 
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2 REAR COVER SEAL 


Oil leakage from transmission rear cover is prevented by a spring-loaded seal. Seal can be 
renewed with transmission in vehicle. 


To gain access to bolt securing universal joint flange to transmission mainshaft on vehicles with 
multi propeller shafts, it is necessary to remove one of the propeller shaft bearing support 
bracket bolts, slacken remaining bolt and ease shaft to one side. Front end of shaft must not 
hang unsupported, as this will dislodge the bearing rubber cushion. 


To withdraw seal, use Remover VR2043, 
with coupling flange bolt installed as a 
distance piece. Before tightening thrust screw, 
screw threaded body of remover firmly into 
seal. 


Seal must be installed, open side first, and driven in flush with rear cover end face. After 
installing, smear lip of seal with recommended lubricant. 


Coupling flange retaining bolt must be tightened to specified torque, and secured with tab 
washer. ‘ 


3 SPEEDOMETER/TACHOGRAPH GEARS 


The speedometer/tachograph driving gear is 

a push fit on the rear of the mainshaft and is 
clamped between the mainshaft rear bearing 
and the universal joint flange. 


A seven-tooth driving gear is used on Series E trucks and a five-tooth gear on other models. 
The driven gear and shaft is carried in a housing attached by bolts to the rear cover. 


The number of teeth on the driven gear is dependent on axle ratio and rear tyre size. 


Cc 2821 


To ensure a driven gear with the appropriate number of teeth meshes correctly with the 
driving gear, the bore of the driven gear housing is offset. The position of the eccentric is 
indicated by a flat on the housing. 
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3. SPEEDOMETER/TACHOGRAPH GEARS (contd) 


Three housings, with varying amounts of 
eccentricity, are used with the seven-tooth 
driving gear. Two of the housings are 
identified by a groove (arrowed), the third 
being plain. 


Two housings, one plain and one grooved, are 
used with the five-tooth driving gear. Neither 
of these housings is interchangeable with the 
housings used with the seven-tooth driving 
gear. 


$3626 


To ensure correct usage of housing and gear, refer to speedometer/tachograph gear data in 
‘Specifications’. 


Speedometer/tachograph driving gear can be withdrawn through rear cover after removing seal. 


When installing driving gear, spigot end of 
gear must be towards mainshaft bearing. 
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4 TRANSMISSION TOP COVER 


The transmission top cover of Series E trucks 
and T coaches incorporates two ball seatings 
(1), a spacer (5) and washer (2). The change 
speed lever (6) is retained by a nut (3) which 
is locked by a tab washer (4). 


Individual gear selection is provided by a 
slotted interlock plate (7) which engages the 
striking forks. A spring-loaded plunger (8) 
prevents accidental engagement of reverse 
when forward speeds are being selected. 


The top cover used on Series C trucks, and 
N and P coaches, is similar to that of other 
models except that the turret has an integral 
ball seat for the gear shift lever. 


The half-round ball on the gear shift lever is aS 
loaded against the seat by a spring (4) which 
is held captive by a cup (3) and bayonet 
retaining cap (2). 


The lever ball is slotted to engage two pins 
(1) in the cover turret which prevent 
rotation of the lever. 
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To release gear shift lever, depress and turn 
retaining cap anti-clockwise. 


To remove interlock plate, chisel off ends 
of pins (1). Reverse stop plunger and spring 
can be withdrawn after removing expansion 
plug (2). 
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Insert locking ball and spring in cover before 
installing reverse stop plunger. Use a short 
tapered rod to depress locking ball and spring 
while inserting plunger. Ensure circlip 
(arrowed) is located on plunger before instal- 
ling a new expansion plug. 
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4 TRANSMISSION TOP COVER (contd) 


Special service replacement pins and guides 
are used to secure interlock plate to top 
cover. After riveting plate to cover, ensure 
that plate slides freely on guides. 


Before installing change speed lever, ensure lower seating is located in cover turret. 


After locating lever, spacer, upper seating and washer in turret, tighten retaining nut just 
sufficiently to eliminate lever slackness and secure nut with tab washer. 


5 TRANSMISSION 


The transmission assembly is secured to the clutch housing by three bolts, and one nut in the 
lower right-hand side of the clutch housing. 


Due to weight of transmission (approximately 
145 Ib), it is recommended that a cradle is 
used during removal. 
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5a TRANSMISSION — Disassembly 


To facilitate disassembly and reassembly of transmission, bolt two supports to casing lower 
attaching lugs. 


After engaging top and reverse gears, remove coupling flange bolt. 
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Striking fork rods are located in transmission 
casing by a retainer bolted to rear of casing. 


Fork rods must be driven out from front 
of casing. Take care not to lose locking 
balls as forks become detached. 


To facilitate removal of pinion left-hand 
threaded nut, and layshaft bearing retainer 
bolts, engage second and third gears. Use 
Wrench D1123 to unscrew pinion nut. 


To remove main drive pinion bearing, 
remove locating ring from outer race and 
assemble Adaptor 28524 to bearing. Use 
Remover Z8523 to withdraw bearing off 
shaft and out of casing. Ensure bridge 
piece (arrowed) is interposed between 
remover screw and casing to relieve main 
drive pinion of end thrust. 


After removing bearing, withdraw oil thrower to prevent damaging it during removal of 
mainshaft. 
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5a TRANSMISSION — Disassembly (contd) 


Mainshaft bearing is removed in a similar 
manner to main drive pinion bearing, using 
Adaptor Z8524 and Remover 28523 
together with a distance piece (arrowed) and 
a plug supplied with the remover. 


To facilitate removal of mainshaft, slide first 
and reverse gear forward on mainshaft to 
engage second gear. Slide third and fourth 
clutch rearwards on clutch hub to engage 
third gear. Lay transmission on its side, and 
with main drive pinion located as far forward 
as possible through casing bore, withdraw 
mainshaft assembly through top of casing. 


Use Adaptor:28524 and Remover 28523 
to remove layshaft rear bearing. 


Reverse pinion shaft is retained in casing 
by a spring pin. Pin must be driven in as 
far as possible so that it is contained 
within pinion shaft. 
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When pressing reverse pinion shaft out of 
casing, support rear of casing on a sleeve. 


Layshaft gear can be pressed out of front 
bearing and assembly lifted out of casing. 
Front bearing can then be tapped out from 
inside casing. 


Before disassembling mainshaft, mark with a spot of paint the radial position of third and fourth 
speed clutch relative to its hub. In addition, mark position of first and reverse gear splines in 
relation to mating splines on mainshaft. This will ensure that components are reassembled in the 


same relationship as before. 


First and reverse gear can be withdrawn off 
mainshaft after removing synchronizing cone 
retainer. 


5a TRANSMISSION — Disassembly (contd) 


Third and fourth speed clutch hub is 
retained on front end of mainshaft by a 
retaining ring. 


To press clutch hub and third speed gear 
sleeve off mainshaft, support second gear 
on press making sure that synchronizing 

springs are clear of press. 


Discard damper ring and compression strip 
of first and reverse gear. 
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. 5b TRANSMISSION — Inspection and Reconditioning 


Layshaft first speed gear is integral with 
layshaft. Remaining gears are pressed and 
keyed to layshaft. Support rear face of 
second gear on press when pressing layshaft 
out of gears. Discard keys after removing 
gears. 


Before assembling gears to layshaft, locate 
new keys on shaft so that each key projects 
halfway above ends of keyways. Retain keys 
in this position with stiff grease. 


Layshaft gears must be assembled to layshaft 
as follows: ‘A’ — second gear, with boss to 
rear of shaft; ‘B’ — third gear and ‘C’ — reverse 
gear, with chamfers on end of teeth to front 
of layshaft; ‘D’ — driven gear, with boss to 
rear of shaft. Ensure that spacer, between 
driven gear and reverse gear, is concentric 
with boss of driven gear. 


Before pressing gears on to shaft, keys 
must be flush with driven gear end face. 
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5b TRANSMISSION — Inspection and Reconditioning (contd) 


When pressing gears on to shaft, use a sleeve 
to contact driven gear end face and ends of 
keys. Gears must be pressed on to shaft 

until second gear contacts layshaft shoulder. 
During this operation take care that keys 

do not jam in bottom ends of shaft keyways. 
Gears and spacer must be in firm contact 
with each other and keys must be tapped 
below end face of driven gear after gears 

are finally assembled. 


Third and fourth speed clutch and hub, also first and reverse gear and mainshaft are matched 
assemblies, therefore components of each assembly must not be renewed individually. 


Use long end of Remover Z8283 when pressing 
bush out of mainshaft second speed gear. 


New bush must be located so that oil holes 
are aligned with holes in gear bore. 
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Use short end of Installer Z8283 and press 
bush into gear until collar on drift contacts 
gear. Replacement bushes are pre-finished 
to size. 


After installing, bush must be staked into oil 
grooves in front end face of gear. 


For effective synchromesh action, it is essential that friction surfaces of synchronizing rings (1) 
and gear cones (2) are in good condition. Mis-shapen synchronizing ring teeth will create 
baulking trouble. 


Rocking of ring on gear cone indicates 
ovality in either ring or cone, or both, 
resulting in insufficient grip. Wear on rings 
or gear cones can be assessed by comparing 
frictional grip and relative location of ring 
on cone with that of new components. 


5b TRANSMISSION — Inspection and Reconditioning (contd) 


Synchromesh operation on second speed gear depends on condition of synchronizing springs 
(1) in second speed gear, synchronizing cone (2) and synchronizing insert (3) incorporated in 
first and reverse gear. 


Synchronizing springs can be removed by 
straightening ends of springs. In order that 
lugs of first and reverse gear cone can engage 
holes in second gear, new synchronizing 
springs must be installed so that straight 
section of spring (arrowed) is offset 
outwards from centres of holes in gear. 


To secure springs in gear, support spring 
eyes on wood blocks and bend over ends of 
springs. Ensure each spring is secure in 

gear and with no end float. 
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Wear on second gear synchronizing cone and 
insert can be assessed by comparing frictional 
grip and relative location of cone in gear 
insert with that of new components. It is 
essential that friction surfaces of insert and 
cone are in good condition. 


When renewing rear seal, install seal, open side inwards, flush with rear cover end face. 


5c TRANSMISSION — Reassembly and Installation 


When installing compression strip in bore 
of first and reverse gear, ensure strip is not 
twisted. Top speed hub retainer can be 
used to roll strip into groove. 


After installing compression strip, damper 
ring must be located in groove so that 
centre lugs (arrowed) on ring are aligned 
with high splines in gear. 


When installing first and reverse gear on 
mainshaft, marked spline of gear and shaft 
must be re-aligned. Ensure lugs of damper 
ring engage splines of shaft, and tap gear 
‘on to shaft. 
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5c TRANSMISSION — Reassembly and Installation (contd) 


After installing gear on shaft, synchronizing 
cone must be assembled to gear and 
secured with retainer (arrowed). 


After assembling second gear on mainshaft, 
locate a new thrust washer, with chamfered 
end of bore first, against shoulder on main- 
shaft and check that gear end float is 
within specified limits. 


When pressing third gear mainshaft sleeve 
on to shaft, avoid excessive pressure when 
sleeve contacts thrust washer as this may 
distort sleeve. After installing, ensure gear 
rotates freely on sleeve. 


When assembling clutch key springs to 

third and fourth speed clutch hub, springs 
must be located on keys so that ends of both 
springs are on same keys. Spring ends must 
also be clear of curved surface of clutch hub. 
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5c TRANSMISSION — Reassembly and Installation (contd) 


Third and fourth speed clutch hub must 

be located on mainshaft so that longer boss of 
hub is towards spigoted end of shaft. Align 
slots (arrowed) in synchronizing ring with 
keys while pressing hub on to shaft. Avoid 
excessive pressure when hub contacts third 
gear sleeve as this may distort sleeve and 
result in insufficient clearance for gear. 


After installing third and fourth speed 

clutch hub, check that third gear end float 

is within specified limits and that gear rotates 
freely. Clutch must be assembled to hub 
with location marks aligned. 


Third and fourth speed clutch hub retaining 
ring is serviced in four thicknesses. Select 

a new ring which will give minimum clearance 
between ring and clutch hub; clearance must 
not exceed specified maximum. 


Layshaft front bearing must be pressed into casing until bearing locating ring contacts front face 
of casing. 
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Layshaft front bearing spacer must be 
assembled, bore chamfer first, to layshaft 
front spigot. Smear spacer with petroleum 
jelly to retain it on spigot while installing 
layshaft gear assembly. 


To install layshaft gear assembly, up-end 
casing so that layshaft front bearing rests 
on press. After aligning spigot on front end 
of layshaft with bearing, press in layshaft 
to fully engage spigot in bearing. 


Layshaft rear bearing must be installed so that bearing locating ring contacts rear face of casing. 


Before pressing in reverse pinion shaft ensure 
that retaining pin hole in rear end of shaft 

is aligned with hole in casing. Shaft must be 
secured by a pin driven in flush with casing. 
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5c TRANSMISSION — Reassembly and Installation (contd) 


Front end of mainshaft is supported in main drive pinion counterbore by 18 bearing rollers. 


Smear rollers with grease when assembling to 
pinion bore and locate keep ring (arrowed) 
midway along rollers to retain them in 
position prior to engaging mainshaft spigot. 


To facilitate installation of mainshaft, lay 
transmission casing on its side. Assemble a 
synchronizing ring to main drive pinion 
cone and insert pinion shaft as far as 
possible through casing bore. Slide first 
and reverse gear forward on mainshaft to 
engage second gear. Slide third and fourth 
clutch rearwards on clutch hub to engage 
third gear, and place mainshaft assembly in 
casing so that rear of shaft is as far as 
possible through casing bore. 


Mainshaft rear bearing must be located on 
shaft so that bearing retaining ring is to - 
rear of shaft. Use Installer D1141 to drive 
bearing into contact with shaft splined hub. 
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When assembling main drive pinion to 
mainshaft spigot, ensure that synchronizing 
ring slots are aligned with clutch keys. 


To prevent third and fourth speed clutch 
contacting layshaft third gear when installing 
mainshaft rear bearing in casing, clutch 

must be located in the neutral position. Use 
Installer D1141 to drive bearing in until 
bearing retaining ring contacts rear face of 
casing. 


Oil thrower is located on main drive pinion 
with concave side to pinion teeth, and 
concentric with pinion shoulder. Use stiff 
grease to retain oil thrower in position during 
subsequent installation of bearing. 


To ensure pinion bearing is located squarely 
on shaft and in casing bore, hold bearing 

on nut spigot and screw nut on to shaft 
until finger tight. 
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5e TRANSMISSION — Reassembly and Installation (contd) 


After engaging both second and reverse gears, use Wrench D1123 to tighten nut approximately 
three turns, then carefully tap bearing into casing with Installer D1141. Repeat this procedure 
until bearing retaining ring contacts casing. During this operation, ensure fourth speed 
synchronizing ring is not forced into contact with gear cone otherwise synchronizing ring will be 
damaged. Ensure main drive pinion oil thrower remains in position. 


After tightening pinion nut, secure it by 
staking into hole provided in main drive 
pinion. 


When assembling retainer to front spigot 
of layshaft, ensure bolts are secured by 
locking plate. 


When assembling layshaft front cover and gasket, smear bolts with jointing compound. 
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Speedometer driving gear must be installed 
on mainshaft so that shoulder (arrowed) 
is towards bearing. 


When installing rear cover use jointing compound on cover bolts. 


With both top and reverse gears engaged, tighten coupling flange bolt to specified torque. 


When installing reverse striking lever, lower 
end of lever must be fully engaged in reverse 
idler gear groove in all positions when 
operated. Lever shape can be reset. Do not 
secure nut of lever eccentric bolt at this 
stage. 


Striking fork rods are identified by location 
and number of locking slots. ‘A’ — reverse, 
has two locking slots at front of rod. ‘B’ — 
first and second, has three locking slots at 
rear of rod. ‘C’ — third and fourth, has 
three locking slots at front of rod. 


To facilitate assembly of striking forks to 
rods, use pilot rods (arrowed) to retain 
locking ball and spring in forks and reverse 
lever head when installing rods. 
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5c TRANSMISSION — Reassembly and Installation (contd) 


Before driving striking fork rods into casing, 
engage top and second gear. Position 
retainer in rod locating grooves so that 
chamfered edge of retainer is to the bottom 
of casing and to rear of rods. Temporarily 
install guide bolts to align retainer holes 
with tapped holes in casing, and drive rods 
into casing. 


Use new sealing washers on main drive pinion 
cover bolts, and ensure washers do not 
project beyond cover flange. 


To ensure reverse idler gear fully engages 
mainshaft first and reverse gear when in 
reverse, striking lever can be adjusted by 
means of an eccentric pivot bolt. High 
side of eccentric is indicated by punch 
marks (arrowed). 


To adjust reverse striking lever, select 
reverse gear and rotate eccentric pivot bolt 
until clearance between reverse gear and 
layshaft third speed gear is 0.05 to 0.06 in. 
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After setting reverse striking lever, do not 
disturb pivot bolt when tightening nut. 
Secure nut by staking it into each end of 
pivot bolt slots. 


Ensure chip collector is installed in bottom 
of casing before assembling cover to power 
take-off aperture. 


Before installing transmission, lubricate front cover sleeve and main drive pinion splines 
sparingly with recommended grease. 
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TURNER T5-300 FIVE-SPEED TRANSMISSION 


GEAR SHIFT LEVER AND LINKAGE — Series E and Model TRP .. 46 
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The Turner T5-300 transmission has five forward speeds and one reverse. Fifth speed is 
available either as a direct or overdrive ratio. Synchromesh engagement is provided for all gears 
except first and reverse, which together with the reverse idler gear are straight-spur type; all 
other gears are helical. 


Two synchronizer assemblies are installed, one between the mainshaft fourth and fifth speed 
gears and the other between the second and third speed gears. 
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TURNER T5-300 FIVE SPEED TRANSMISSION (contd) 
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Each synchronizer consists of a flanged hub (3), the bore of which is splined to slide on the 
mainshaft. Engagement teeth also are provided on the centre bosses of the hub. A synchronizing 
cone (1) is assembled on each side of the hub flange and supported by three blocker pins (4), 
peened at each end. The pins have an annular groove midway between the ends and pass 
through clearance holes in the hub flange. Split hollow pins each containing two small leaf type 
springs (2) are assembled to three additional equally spaced holes in the hub flange. The ends of 
the pins locate against the cones whilst an annular groove in each pin is located in the holes of 
the hub flange by the pressure of the leaf type springs. 


At the beginning of the gear shift movement, the synchronizer is moved towards the mainshaft 
gear causing the appropriate cone to lightly contact the conical periphery of the gear. This 
light engagement causes a slight rotation of the cone which brings the annular grooves on the 
blocker pins into contact with the hub flange. Under these conditions, the force applied to 
effect the gear shift can only engage the cone more firmly until the hub and gear rotate at the 
same speed. - 


As soon as the speeds of the hub and gear are synchronized, the torque holding the blocker pin 
grooves in contact with the hub flange is relieved, and the hub teeth are allowed to engage the 
gear. At the same time the split pins are compressed at one end and slide through the holes in 
the hub flange sufficiently to allow the synchronizing cone to rotate freely. 
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6 GEAR SHIFT LEVER AND LINKAGE -— Series E and Model TRP 


The gear shift lever and linkage of Series E trucks and TRP coach is similar to that described in 
Section 1. 


Details of change speed lever removal and installation are given in Section 10. 


7 GEAR SHIFT LEVER AND LINKAGE — Model YRO 


On Model YRQ, the gear shift lever coupling rod is supported in anylon guide and connected 
through an adjustable yoke to a relay lever mounted on a ball joint secured to a bracket on the 
transmission. 
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Replacement bushes must be reamed to 
provide the specified clearance for the inner 
tube. Smear the outer diameter of the inner 
tube, as indicated by ‘A’, with recommended 
grease when installing the coupling rods. 
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When installing a replacement gear shift lever 
coupling rod screw the yoke into the rod 
sufficiently to prevent the gear shift lever 
fouling the floor aperture during gear selection. 
A foul with the front or rear of the aperture 
may be corrected by screwing the yoke into or 
out of the coupling rod and a foul with the 
sides of the aperture may be corrected by 
radial adjustment of the yoke relative to the 
rod. 

After adjustment, tighten the rod clamp 

bolt (arrowed). 


8 REAR COVER SEAL 


Oil leakage from transmission rear cover is prevented by a spring-loaded seal. Seal can be 
renewed with transmission in vehicle. 


To gain access to bolt securing universal joint flange to transmission mainshaft on vehicles 
with multi propeller shafts, it is necessary to remove one of the propeller shaft bearing 
support bracket bolts, slacken remaining bolt and ease shaft to one side. Front end of shaft 
must not hang unsupported, as this will dislodge the bearing rubber cushion. 


To remove seal, drift top of seal inwards to pivot seal in housing and prise out. 


Seal must be installed with lip pointing towards 
transmission and driven in flush with rear 
cover end face. After installing, smear lip of 
seal with recommended lubricant. 


Coupling flange retaining bolt must be tightened to specified torque, and secured with 
tab washer. ” 
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9 SPEEDOMETER/TACHOGRAPH GEARS 


B 2822 


The speedometer/tachograph gears are similar to those used on the Bedford four-speed trans- 
mission and the information given in Section 3 may be applied, except that on trucks the 
driven gear housing is on the left-hand side. The driven gear housing positions are as shown 
above. 


On TRP coach, the transmission rear cover is inverted, so that the driven gear housing is on 
the right-hand side, the housing positions being as shown in illustration 3717. 


10 GEAR SHIFT BAR HOUSING 


The gear shift bar housing is 
secured to the transmission 
case by eight bolts. The shift 
lugs (5), rocker lug (4), 
second and third speed shift 
fork (2) and fourth and fifth 
speed shift fork (1) are bolt- 
ed to three sliding shift rods. 
A fourth fixed rod retains the 
first speed and reverse shift 
fork (3) which is connected 
to the shift lug rod by a 
rocker arm attached to the 
shift bar housing by a pivot 
bolt. 


48 


On overdrive top units, the 
fourth and fifth speed shift 
fork (3) pivots on two plates 
(1) which are each secured to 
the housing by one bolt and 
two dowels. The fork is 
operated by a shift lug (2) 
bolted to the fourth and 
fifth speed sliding shift rod. 
The ends of the fourth and 
fifth speed shift fork incor- 
porate slippers (4) which 
rotate in the fork and are 
retained by O-rings. 


10a GEAR SHIFT BAR HOUSING — Removal 


On Model YRQ, disconnect coupling rod from change speed lever and remove bracket and 
relay lever assembly from shift bar housing. 


Mark the position of housing in relation to transmission casing. 
On overdrive top units, select fifth speed. 
Remove bolts and withdraw the shift bar housing and gasket. 


106 GEAR SHIFT BAR HOUSING — Disassembly 


Ensure change speed lever is in the neutral 
position and remove the three turret cover 
bolts. Remove cover (3), grommet (1), lever 
(2) and upper half of seating (4) as an 
assembly. Remove upper half of seating from 
lever by easing it over ball. Remove four bolts 
and withdraw turret (6). Lower half of seating 
(5) can now be removed. 


3600 


Remove locking bolts which secure shift forks and lugs to shift rods, and first speed and 
reverse shift rod to housing. 
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10b GEAR SHIFT BAR HOUSING — Disassembly (contd) 


On overdrive top units, remove slippers and 
O-rings from fourth and fifth speed shift 
fork. If required, the inserts may be removed 
from fourth and fifth speed and the second 
and third speed shift forks by bending back 
tabs. 


On overdrive top units, remove bolts securing fourth and fifth speed shift fork pivot plates 
to the housing, drift out dowels and withdraw fork and plates. 


Drive out the three expansion plugs opposite shift fork rods. 


Using a drift on the fourth and fifth speed 
shift rod, drive first speed and reverse 

shift rod out through rear of housing. With- 
draw fork and remove the ball and spring. 


Drive fourth and fifth speed shift rod out 
through the housing until it may be 
grasped by hand. Cover ball access opening 
in rod guide and withdraw rod. Remove 
the shift lug (overdrive top units) or shift 
fork (direct top units) and withdraw ball 
and springs from housing. 
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Drift second and third speed shift rod out 
through housing until interlock pin can be 
removed. Cover ball access opening in rod 
guide and withdraw rod. Remove fork, 
shift lug and ball and springs from housing. 


Drift rocker lug rod out through housing until lug can be removed. Cover ball access 
opening in the rod guide and withdraw rod. Remove shift lug and ball and spring from 
the housing. 


Remove the four interlock balls from guides. 
Remove pivot pin and first speed and reverse rocker arm from the housing. 


Remove the split pins from first speed and 
reverse shift lug and withdraw the washer, 
springs, plunger, screw and ball. 


On Model YROQ, remove split pin from first speed and reverse shift lug, unscrew nut and 
withdraw plunger and spring. 
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10c GEAR SHIFT BAR HOUSING — Reassembly 


3594 


Shift bar housing for overdrive top models. Inset shows fourth and fifth speed shift fork 
for direct top models. 


8 SE Rie ts Babette cate 


Install the first speed and reverse rocker 
arm and pivot pin in housing with chamfer 
on arm towards the housing. Tighten nut 
to specified torque. 


Install the four interlock balls in holes 
between rod guides. 
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Insert locking ball springs, ensuring 

double springs are positioned in second and 
third speed and fourth and fifth speed shift 
rods. 


On all models except YRQ, assemble 

the first speed and reverse shift lug by 
inserting the plunger, return spring and 
washer and retain with a split pin. Insert 
the ball and spring and tighten the adjust- 
ing screw until there is no free movement 
of the plunger. Check the operation of 
the plunger and secure the adjusting screw 
with a split pin. 


On Model YRQ, assemble the lug by 
inserting spring and-plunger and retain 
with the adjusting nut. Adjust nut until 
end of plunger is level with the faces of 
lug and secure nut with a split pin. 
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10c GEAR SHIFT BAR HOUSING — Reassembly (contd) 


To assist installation of shift rods and 
locking balls and springs, use a tapered 
pilot made from %in. diameter bar 
approximately 2.0in. long. 


Insert rocker lug rod into housing until 

first speed and reverse shift lug can be 
assembled. Insert locking ball on spring and 
install pilot (arrowed) to hold the ball in 
position. Drive pilot out with shift rod, tap 
rod into housing to the neutral position and 
install rocker lug. 


Insert second and third speed shift rod into housing until shift lug can be assembled. 
Place locking ball on springs and tap pilot shaft into housing to hold ball in position. 


Drive pilot out with the shift rod, assemble 
interlock pin to rod and install second and 
third speed shift fork with screw hole 
towards front of housing. Drive rod into 
housing to the neutral position. 


Insert fourth and fifth speed shift rod into 
housing until shift lug (overdrive top units) 

or shift fork (direct top units) can be 
assembled. Install shift lug or fork with 

screw hole towards front of housing. Place 
locking ball on springs and tap pilot (arrowed) 
into housing to hold ball in position. Drive 
pilot out with shift rod and tap rod into 
housing to the neutral position. 
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On overdrive top units, assemble pivot plates to fourth and fifth speed shift fork and 
locate fork over peg on shift lug. Smear dowels with Loctite Grade AV and secure 
pivot plates to housing. Attach slippers and O-rings to fork. 


Place locking spring and ball in first speed and 
reverse shift fork and insert pilot (arrowed) 
to retain the ball. Position fork in housing 
and insert shift rod through rear of housing. 
Hold fork against rear of housing and drive 
rod into fork to displace pilot and retain 
ball. Remove pilot and tap rod into 

housing until screw holes in rod and hous- 
ing are aligned. 


Tighten locking bolts to specified torque before securing with wire. 
Install expansion plugs in shift bar housing. 

Install the turret and cover assembly. 

Check operation of the assembly, including the interlock system. 


10d GEAR SHIFT BAR HOUSING — Installation 


On overdrive top models, place the fourth and fifth speed synchronizer in the fifth speed 
position. 


Align shift forks with synchronizer and first speed and reverse sliding gear before 
installing housing. 


Smear gasket with Wellseal jointing compound, align housing and casing marks made on 
disassembly and tighten housing bolts to specified torque. 


On Model YRQ, attach relay lever bracket 
to-shift bar housing. Tighten bolts to 
specified torque and secure with the lock 
plates. Connect coupling rod to transmission 
change speed lever. 


11 TRANSMISSION 


On the 330 cu in. diesel engine, the transmission is mounted on the clutch housing 
through an adaptor plate while on the 466 cu in. diesel engine, the transmission is 
mounted direct. The combined oil level and filler plug is situated on the right-hand side 
of the transmission. Two magnetic drain plugs are provided, one situated on the under- 
side of the casing and the other at the bottom of the rear face. Provision is made on the 
side of the transmission for a power take-off. 


11a TRANSMISSION — Disassembly and Inspection 


On Model YRQ disconnect coupling rod from change speed lever and remove the bracket 
and relay lever assembly from shift bar housing. 


Mark the position of housing in relation to transmission casing. 
On overdrive top models, select fifth speed before removing shift bar housing. 


Remove the oil scraper from inside trans- 
mission casing. 


Lock the transmission by engaging two gears simultaneously and remove universal joint 
flange. Remove mainshaft rear cover and gasket and speedometer/tachograph driving gear. 


Remove transmission front cover and locating 
ring from the bearing. Withdraw main drive 
pinion and bearing assembly with Remover 
Z8523, Adaptor Z8531 and Bridge VR2122. 


Remove spigot bearing from pinion counterbore. 
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Remove locating ring from mainshaft rear 
bearing and withdraw bearing with 

Remover 28523 and Adaptor Z8531. Use 
a distance piece (arrowed) between bridge 


and mainshaft. 


Rest the transmission on its side and 
withdraw mainshaft assembly. 


Remove reverse idler gear shaft lock plate 
and withdraw the shaft with Remover 
VR2012. Lift out idler gear assembly and 
remove the roller bearings and spacer. 
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11a TRANSMISSION — Disassembly and Inspection (contd) 


Remove countershaft rear cover, and 
locating ring from bearing. Remove 
retaining ring from shaft and withdraw 
bearing with Remover Z8523 and 

Adaptor 28524. Use a distance piece 
(arrowed) between bridge and counter- 
shaft. Move countershaft rearwards clear 
of front bearing and lift out the assembly. 


Carefully drive out countershaft front bearing into the transmission case. 


Remove retaining ring from countershaft and press off the three larger gears individually. 
Remove each key in turn. 


Remove retaining ring from main drive pinion and press off the bearing. 


Slide off fourth and fifth speed 
synchronizer and the first speed and reverse 
sliding gear from mainshaft. Remove retain- 
ing ring and withdraw thrust washer and 
fourth speed gear (fifth on overdrive). 
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Move the second and third speed 
synchronizer hub rearwards to engage second 
gear. Hold the synchronizer in second gear 
to prevent movement and bump front end 
of mainshaft on a block of wood to force 
fourth speed gear bush (fifth on overdrive), 

off the mainshaft. Remove the bush, bush 

lock pin, retaining washer and third speed 

gear. 


Withdraw the second and third speed 
synchronizer. Remove retaining ring and 
withdraw thrust washer and second speed 
gear. 
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11a TRANSMISSION — Disassembly and Inspection (contd) 


The chamfer on the dog teeth of this 

gear and associated teeth of the second and 
third speed synchronizing hubs should not be 
mistaken for localised wear. 


11b TRANSMISSION — Reassembly 


On overdrive top models, the mainshaft and countershaft gear layout is shown opposite. 


The gear layout for direct top models is the same except that the fourth and fifth speed 
gears (A and B respectively), on the mainshaft are transposed, together with the 
corresponding gears on the countershaft. 


Carefully drive countershaft front bearing 
into casing until outer face of bearing is 
0.007 in. below transmission front face. 
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11b TRANSMISSION — Reassembly (contd) 


Press gears on to countershaft in the correct order depending on transmission type, ie 
largest gear at front on direct top models and second largest gear at front on overdrive 
top models. New keys and retaining ring should be used. The gears may be warmed 
slightly to facilitate assembly. 


. 


With the casing resting on its front face, 
place countershaft in casing and support on 
a block of wood. Install rear bearing 
locating ring and using Installer D1141, 
drive bearing, shielded side first, on to 
shaft. Install retaining ring, remove wooden 
block and tap bearing into casing ensuring 
that shaft is aligned with front bearing. 
Install rear cover using Wellseal jointing 
compound on gasket and bolt threads and 
tighten to specified torque. 


Insert roller bearing assemblies, with distance 
piece between them, into the reverse idler 
gear, and locate gear in casing with larger 
gear (arrowed) to the front. Using the 

shaft lock plate to position shaft slot 
correctly, drive shaft into casing until the 
slot aligns with case. Smear bolt with Weil- 
seal jointing compound, assemble lock plate 
and tighten bolt to specified torque. 


Smear mainshaft splines with recommended lubricant. 


62 


Assemble second speed gear to mainshaft 
with dog teeth towards front and install 
thrust washer and a new retaining ring. 


Assemble second and third speed 
synchronizer with the counterbore of hub 
(arrowed) towards rear of shaft. Install the 
third speed gear. 
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11b TRANSMISSION — Reassembly (contd) 


Assemble the fourth speed gear locating 
washer (fifth on overdrive), and place lock 
pin in gear bush. Press bush on to shaft 
with lock pin to the front and check that 
bush outside diameter is within specified 
limits. 


Select a thrust washer for fourth speed 
gear (fifth on overdrive), to ensure a tight 
fitting retaining ring. Washers are serviced 
in four thicknesses. 


Assemble the fourth speed gear (fifth on overdrive), with dog teeth towards front of 
shaft. Install the selected thrust washer and a new retaining ring. Check that gear does 
not bind on the bush and that end float is within specified limits. 
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Install fourth and fifth speed 
synchronizer noting that it is marked 
“ENGINE SIDE’. 


Position the first and reverse sliding 
gear at rear end of mainshaft splines with 
shift fork groove towards second speed gear. 


Install mainshaft assembly, rear end first, 
with the casing resting on its side. 
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11b TRANSMISSION — Reassembly (contd) 


Rest casing on its front face and support 
front end of mainshaft on a block of wood. 
Install rear bearing locating ring and drive 
bearing on to shaft using Installer D1141. 
Engage helical gears and tap bearing into the 
casing also using Installer D1141. 


Install speedometer driving gear with the 
undercut recess towards the front. 


On all models except TRP, install the 
mainshaft rear cover with the speedometer/ 
tachograph driven gear aperture facing up- 
wards and to the left. Smear gasket and 
the bolt threads with Wellseal jointing 
compound. Tighten bolts to specified 
torque and lock heads with wire. 


1838 
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On Model TRP, the speedometer driven 

gear aperture in the mainshaft rear cover 
should be positioned downwards and to 

the right. 


Press the bearing, shielded side first, on to main drive pinion, and install locating ring 
and a new retaining ring. 


Place spigot bearing on mainshaft with the 
solid outer ring (arrowed) towards main 
drive pinion and drive the pinion and bear- 
ing assembly into the casing with 

Installer D1141. 


Assemble front cover with oil drain holes 
aligned. Smear bolt threads and gasket with 
Wellseal jointing compound and tighten to 
specified torque. 
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11b TRANSMISSION — Reassembly (contd) 


Select two gears to lock the transmission and install universal joint flange. Tighten bolt to 
specified torque and lock with tabwasher. Install the oil scraper. 


On overdrive top models, select fifth speed before installing shift bar housing. Ensure that 
shift forks are aligned with synchronizers and the first speed and reverse sliding gear. Align 
marks on housing and casing, smear gasket with Wellseal jointing compound and tighten 
bolts to specified torque. 


If the mainshaft components or shift forks have been renewed the existing alignment marks 
must be removed and the shift bar housing positioned as follows: 

(a) Select fifth speed (direct top models) or fourth speed (overdrive top models) and 
rotate main drive pinion by hand to check for freedom of rotation between fourth and 
fifth speed synchronizer hub and shift fork. 

(b) If adjustment is required, slacken shift bar housing bolts and reposition housing. 

(c) Repeat this operation by engaging the remaining gears in the sequence second 

speed, fourth speed (direct top models), fifth speed (overdrive top models) and third 
speed. 
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TURNER T5-400 FIVE-SPEED TRANSMISSION 
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The Turner T5-400 transmission has five forward speeds and one reverse. Fifth speed is 
available either as a direct or overdrive ratio. Synchromesh engagement is provided for all 
gears except first and reverse, which together with the reverse idler gear are straight-spur 
type; all other gears are helical. 


Two synchronizer assemblies are installed, one between the mainshaft fourth and fifth 
speed gears and the other between the second and third speed gears. 
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TURNER T5—400 FIVE-SPEED TRANSMISSION (contd) 
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Each synchronizer consists of a flanged hub (3), the bore of which is splined to slide on 
the mainshaft. Engagement teeth also are provided on the centre bosses of the hub. A 
synchronizing cone (1) is assembled on each side of the hub flange and supported by 
three blocker pins (4), peened at each end. The pins have an annular groove midway 
between the ends and pass through clearance holes in the hub flange. Split hollow pins 
each containing two small leaf type springs (2) are assembled to three additional equally 
spaced holes in the hub flange. The ends of the pins locate against the cones whilst an 
annular groove in each pin is located in the holes of the hub flange by the pressure of 
the leaf type springs. 


At the beginning of the gear shift movement, the synchronizer is moved towards the 
mainshaft gear causing the appropriate cone to lightly contact the conical periphery of 
the gear. This light engagement causes a slight rotation of the cone which brings the 
annular grooves on the blocker pins into contact with the hub flange. Under these 
conditions, the force applied to effect the gear shift can only engage the cone more 
firmly until the hub and gear rotate at the same speed. 


As soon as the speeds of the hub and gear are synchronized, the torque holding the 
blocker pin grooves in contact with the hub flange is relieved, and the hub teeth are 
allowed to engage the gear. At the same time the split pins are compressed at one end 
and slide through the holes in the hub flange sufficiently to allow the synchronizing 
cone to rotate freely. 


12 GEAR SHIFT LEVER AND LINKAGE 


The gear shift lever and linkage is similar to that described in Section 1. 
Details of change speed lever removal and installation are given in Section 15. 


13 REAR COVER SEAL 


Refer to Section 8. 
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14 SPEEDOMETER/TACHOGRAPH GEARS 


The speedometer/tachograph gears are similar to those used on the Bedford four-speed 
transmission and the information given in Section 3 may be applied, ignoring references 
to a five-tooth driving gear. 


15 GEAR SHIFT CONTROL TOP 


The gear shift change speed lever (1) is 
mounted in a housing bolted to the gear 
shift bar housing. The lever engages a hole 
formed in a cranked shaft (4). 


A short striking lever (3) attached to the 
shaft engages the shift lugs in the shift 
bar housing. A ventilation breather (2) 

is mounted vertically on the top face of 
the housing. 


Before removing control top from shift bar housing, ensure change speed lever is in the 
neutral position. 


When reassembling gear shift control top, lubricate change speed lever ball end and ball 
seat with recommended grease. 


Ensure breather is clear and smear threads with Wellseal jointing compound before 
installing. 


Tighten striking lever screw to specified torque and lock with wire. 


16 GEAR SHIFT BAR HOUSING 


The gear shift bar housing is 
bolted to the transmission 
case and is located by two 
dowels. The shift lugs (2), 
rocker lug (6), second and 
third speed fork (3) and 
fourth and fifth speed shift 
fork (1) are bolted to three 
sliding shift rods. A fourth 
fixed rod retains the first 
speed and reverse shift fork 
(4) which is connected to 
the shift lug rod by a rocker 
arm (5) attached to the shift 
bar housing by a pivot bolt. 
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16 GEAR SHIFT BAR HOUSING (contd) 


: 


On overdrive top units, the 
fourth and fifth speed shift 
fork (3) pivots on two bosses 
(2) cast in the housing, and is 
operated by a shift lug (4) on 
the fourth and fifth speed 
sliding rod. The ends of the 
fourth and fifth speed shift 
fork incorporate slippers (1) 
which rotate in the fork and 
are retained by O-rings. 


16a GEAR SHIFT BAR HOUSING — Disassembly 


Remove four bolts and withdraw gear shift control top ensuring that change speed lever is in 
neutral position. 

Remove locking bolts which secure shift forks and lugs to shift rods and the first speed and 
reverse shift rod to housing. 


On overdrive top units, remove slippers and 
O-rings from fourth and fifth speed shift 
fork. If required, the inserts (arrowed) may 
be removed by bending back tabs. 


On overdrive top units, remove bolts, lock tabs and pivot pins securing fourth and fifth speed 
shift fork to housing and withdraw fork. 


Drive out five expansion plugs from shift bar housing. The sixth plug will be driven out when 
removing first speed and reverse shift rod. 
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Drive first speed and reverse shift rod out 
through rear of housing, withdraw fork and 
remove ball and spring. 


Cover ball access opening in rod guide and 
drive fourth and fifth speed shift rod out 
through front of housing. Remove shift 
lug (overdrive top models) or shift fork 
and lug (direct top models) and withdraw 
ball and springs from housing. 


Drift second and third speed shift rod out 
through front of housing until it can be 
grasped by hand. Cover ball access opening 
in rod guide and withdraw rod. Withdraw 
shift fork and shift lug, remove ball and 
springs from housing and interlock pin 
from rod. 
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16a GEAR SHIFT BAR HOUSING — Disassembly (contd) 


Unscrew bolt from right-hand side of 

housing and remove locking ball and spring. 
Push rocker lug rod out through front of 
housing and withdraw rocker lug, shift 

lug and stop tube. 


Remove the four interlock balls from guides. 
Remove pivot pin and first speed and reverse rocker arm from housing. 


Remove split pins from first speed and 
reverse shift lug and withdraw washer, 
springs, plunger, screw and ball. 
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16b GEAR SHIFT BAR HOUSING — Reassembly 


Exploded view of shift bar housing for overdrive top models. Inset shows fourth and 
fifth speed shift fork and lug for direct top models. 
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Install first speed and reverse rocker arm 
and pivot pin in housing with chamfer on 
arm (arrowed) towards housing. Tighten nut 
to specified torque. 


Insert rocker lug rod into housing and 
assemble stop tube (arrowed), shift lug and 
rocker lug. Install locking ball and spring, 
smear threads of bolt with Wellseal 
jointing compound and tighten to specified 
torque. Ensure shift rod is in the neutral 
position. 


Install the four interlock balls in holes 
between rod guides and insert the double 


springs. 


To assist installation of shift rods and 
locking balls and springs, use a tapered 
pilot made from % in. diameter bar 
approximately 2.0 in. long. 
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16b GEAR SHIFT BAR HOUSING — Reassembly (contd) 


Insert second and third speed shift rod 
into housing and assemble shift lug and 
fork with screw hole in fork towards 
front of housing and arms on lug 
towards fourth and fifth speed shift rod. 
Place locking ball on the springs and tap 
pilot (arrowed) into housing to hold ball 
in position. Drive pilot out with shift 
rod. 


Fit interlock pin to rod and drive rod 
into housing to the neutral position. 


Insert fourth and fifth speed shift rod into 
housing until shift fork and lug (direct top 
units) or shift lug (overdrive top units) can 
be assembled. On direct top units, install 
fork and lug with screw hole in fork and 
long arm on lug towards rear of housing. 
On overdrive top units, install lug with 
fork operating peg towards front of hous- 
ing. Place locking ball on the springs and 
tap pilot (arrowed) into housing to hold 
ball in position. Drive pilot out with 

shift rod and tap rod into housing to the 
neutral position. 


On overdrive top units, assemble fourth and fifth speed shift fork to housing ensuring 
that peg locates in shift lug. Install pivot pins, lock tabs and bolts. Lock bolts with tabs. 
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Place locking spring and ball in first speed 
and reverse shift fork and insert pilot 
(arrowed) to retain ball. Position fork in 
housing with screw hole towards front of 
housing and insert shift rod through rear 

of housing. Hold fork against rear of 
housing and drive rod into fork to dis- 
place pilot and retain the ball. Tap rod into 
housing and ensure shift fork is in the 
neutral position. 


Tighten locking bolts to specified torque before securing with wire. 
Install expansion plugs in shift bar housing. 

Install gear shift control top. 

Check operation of the assembly including the interlock system. 


16c GEAR SHIFT BAR HOUSING — Installation 


Align shift forks with synchronizers and first speed and reverse sliding gear before installing 
housing. Smear gasket with Wellseal jointing compound and tighten bolts to specified 
torque. 


17. TRANSMISSION 


The transmission is mounted direct on the 
clutch housing in a horizontal position. The 
rear of the casing is supported by a rubber 
mounted stay connected to a chassis cross- 
member. The combined oil level and filler 
plug (1) is situated on the side of the 
casing and the magnetic drain plug (2) is 
positioned in the bottom cover plate. 
Provision is made at the top of the 
transmission for a power take-off. 
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17a TRANSMISSION — Disassembly and Inspection 


Lock transmission by engaging two gears simultaneously and remove universal joint flange. 
Remove mainshaft rear cover and gasket and speedometer driving gear. 


VR2020. 


Remove transmission front cover and 
locating ring from bearing. Withdraw main 
drive pinion and bearing assembly with 
Remover Z8523, Adaptor VR2020 and 
Bridge VR2122. Remove spigot bearing 
from pinion counterbore. 


Remove locating ring from mainshaft 
rear bearing and withdraw bearing with 
Remover VR2017 and Adaptor VR2019. 


Withdraw mainshaft assembly. - 
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Remove reverse idler gear shaft lock 
plate and withdraw shaft with Remover 
VR2012. Lift out idler gear, thrust 
washers, roller bearings and spacer. 


Remove countershaft rear cover and 

gasket and locating ring from bearing. 
Remove circlip and plain washer from 
shaft and withdraw bearing with Remover 
VR2017 and Adaptor VR2020. Use a 
distance piece (arrowed) between bridge 
and countershaft. Move countershaft 
rearwards clear of front bearing and lift 
out the assembly. 


Carefully drive out countershaft front bearing into the transmission case. 


Remove circlip and plain washer from countershaft and press off the three larger gears 
individually. Remove each key in turn. 


Remove circlip from main drive pinion and press off bearing. 


Slide off fourth and fifth speed 
synchronizer and the first speed and reverse 
sliding gear from mainshaft. Remove circlip 
and withdraw thrust washer, spacer ring, 
fourth speed gear (fifth on overdrive) and 
roller bearing. 


17a TRANSMISSION — Disassembly and Inspection (contd) 


Move second and third speed synchronizer 
hub rearwards to engage second speed. Hold 
synchronizer in second speed to prevent 
movement, and bump front end of main- 
shaft on a block of wood to force fourth 
speed gear bearing inner race (fifth on 
overdrive), off mainshaft. Remove race, 
locating washer, third speed gear and 

roller bearing. 


Initially move third speed gear bearing 
inner race by gently moving second and 
third speed synchronizer hub several times 
through its full movement of travel, so that 
each time it contacts the third speed gear 
locating washer (arrowed). Use a three- 
legged drag behind locating washer to 
remove race and washer from mainshaft. 
Withdraw second and third speed 
synchronizer. 


Remove Circlip and withdraw thrust 
washer, second speed gear and roller bearing. 


Drift second speed gear bearing inner race 
off mainshaft using the two grooves 
provided in shaft. 


17b TRANSMISSION — Reassembly 


$7745. 


The gear layout for overdrive top units is the same except that the fourth and fifth speed gears 
(B and A respectively) on the mainshaft are transposed, together with the corresponding gears 
on the countershaft. 
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17b TRANSMISSION — Reassembly (contd) 


Carefully drive countershaft front bearing 
into casing until outer face is 0.007 in. 
below transmission front face. To prevent 
damage to bearing, ensure that head of tool 
contacts outside rim of bearing. 


Press gears on to countershaft in the correct order depending on transmission type, i.e. 
second largest gear at front on overdrive top units and largest gear at front on direct top 
units. New keys and a circlip should be used. The gears may be warmed slightly to 
facilitate assembly. 


With the casing resting on its front face, 
place countershaft in casing and support on 
a block of wood. Install rear bearing locat- 
ing ring and drive bearing on to shaft. 

Install washer and circlip, remove wooden 
block and tap bearing into casing ensuring 
that shaft is aligned with front bearing. 
Install rear cover using Wellseal jointing com- 
pound on gasket and bolt threads and tight- 
en bolts to specified torque. 


Smear petroleum jelly on inner face of 
casing rear lug and assemble reverse idler 
gear thrust washer (arrowed) with key on 
washer engaged in cut-out on lug. Smear 
front face of reverse idler gear with petrol- 
eum jelly and assemble other thrust washer 
to gear. Install roller bearings and spacer 
on gear and assemble gear and shaft, larger 
gear towards front of casing, ensuring 

that key in front*thrust washer is engaged 
in cut-out on front lug. 
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Use the shaft lock plate to position shaft slot correctly and drive shaft into casing until 
slot aligns with case. Smear bolt with Wellseal jointing compound, assemble lock plate and 
tighten bolt to specified torque. Ensure that grub screw in end of shaft is tight. When 
installing a new screw, smear threads with Wellseal jointing compound. 


Smear mainshaft splines with recommended lubricant. 


Install second speed gear bearing inner race 
to the mainshaft and select a thrust washer 
to ensure a tight fitting circlip. Thrust 
washers are serviced in four thicknesses. 


Assemble roller bearing and second speed 

gear to mainshaft with dog teeth of gear 

towards front of shaft. Install the selected 
thrust washer and a new circlip. 


17b TRANSMISSION — Reassembly (contd) 


Assemble second and third speed synchron- 
izer to mainshaft noting that it is marked 
‘ENGINE SIDE’. 


Install third speed gear locating washer and 
bearing inner race. 


Install roller bearing and third speed gear 
with dog teeth towards rear. 
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Install fourth speed gear (fifth on overdrive), 
locating washer and bearing inner race. 
Assemble spacer ring and select a thrust 
washer to ensure a tight fitting circlip. 
Thrust washers are serviced in twelve 
thicknesses. 


Assemble roller bearing and fourth speed 
gear (fifth on overdrive), with dog teeth 
towards front. Install selected thrust 
washer and a new circlip. Check that end 
float of all gears is within specified limits. 


Install fourth and fifth speed synchronizer 
noting that it is marked ‘ENGINE SIDE’. 
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17b TRANSMISSION — Reassembly (contd) 


Position the first speed and reverse sliding 
gear at rear end of mainshaft splines with 
shift fork groove towards second speed gear. 


Install mainshaft assembly, rear end first 
into casing. 


Position a block of wood between front end 
of mainshaft and casing. Install rear bearing 
locating ring and drive bearing on to shaft. 

Remove block, engage helical gears and tap 

bearing into the casing. 
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Install speedometer/tachograph driving gear 
with plain boss towards the front. 


Install mainshaft rear cover with 
speedometer/tachograph driven gear aperture 
in position ‘B’ for right drive models and 
position ‘A’ for left drive models. Smear 
gasket and bolt threads with Wellseal joint- 
ing compound. Tighten bolts to specified 
torque and lock the heads with wire. 


Press bearing, locating ring groove to the front, on to main drive pinion and install locating 
ring and a new circlip. 


Place spigot bearing on mainshaft with the 
solid outer ring (arrowed) towards main 
drive pinion and drive the pinion and bear- 
ing assembly into the casing. 
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17b TRANSMISSION — Reassembly (contd) 


When installing front cover oil seal, press 
it fully into front cover with open side 
facing outwards. 


Assemble front cover and gasket to 
transmission with oil drain hole ‘A’ for 

right drive models or ‘B’ for left drive 
models aligned with oil drain channel 
(arrowed) in front cover. Smear gasket and 
bolt threads with Wellseal jointing compound 
and tighten bolts to specified torque. 


Select two gears to lock transmission and install universal joint flange. Tighten bolts to 
specified torque and lock with tabwasher. 


Align shift forks with the synchronizers and first speed and reverse sliding gear, and install 
shift bar housing. Smear gasket with Wellseal jointing compound and tighten bolts to 
specified torque. 


17¢ TRANSMISSION — Installation 


Tighten transmission support stay upper and 
lower nuts evenly until dimension ‘A’ is 
0.70 in. and tighten locknuts. 
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The Eaton 475 SMA transmission has five forward speeds and one reverse, with synchromesh 
engagement provided on second, third, fourth and fifth speeds. In fifth speed the main drive 
pinion and mainshaft are locked together to provide direct top. 


The Eaton 475 SMO transmission is similar to the 475 SMA unit except that the main drive 
pinion and mainshaft are locked together in fourth speed. In fifth speed the drive is 
transmitted from the main drive pinion to the layshaft and then to the mainshaft to provide 
overdrive top. 


Both transmissions incorporate two standard SAE power take-off facings, one on either side 
of the casing. 
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18 GEAR SHIFT LEVER AND LINKAGE 


The gear shift lever and linkage of Series E trucks is similar to that used with the Bedford 
four-speed transmission and the information given in Section 1 may be applied. 


Details of the change speed lever are given in Section 21. 


On coaches and Series C trucks, the gear shift lever is mounted in the transmission top cover. 
Refer to Section 21 for details. 


19 REAR COVER SEAL 


Oil leakage from transmission rear cover is 
prevented by a spring-loaded seal which can 
be renewed with transmission in vehicle. 


To gain access to nut securing universal joint flange to transmission mainshaft on vehicles 

with multi propeller shafts, it is necessary to remove one of the propeller shaft bearing support 
bracket bolts, slacken remaining bolt and ease shaft to one side. Front end of shaft must not 
hang unsupported, as this will dislodge the bearing rubber cushion. 


Smear seal with recommended lubricant prior 
to installing in rear cover with raised lip of seal 
(arrowed) facing towards the front of the 
transmission. Install seal so that it protrudes 
0.26 in. from cover. 


Coupling flange retaining nut must be tightened to specified torque. 
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20 SPEEDOMETER/TACHOGRAPH GEARS 


The speedometer/tachograph gears are similar 
to those of the Bedford four-speed trans- 
mission, except that a distance piece is 
installed between the driving gear and main- 
shaft rear bearing. 


The information given in Section 3 may be 
applied, but note that when installing 
driving gear, spigot end of gear must be 
towards coupling flange. 


21 TRANSMISSION TOP COVER 


On Series E trucks the turret on the transmission top cover provides location for the change 
speed lever which is operated by remote control. On coaches and Series C trucks, the gear 
shift lever locates directly in the turret. 


On Series E trucks the change speed lever (1) 
operates on a two-piece ball seat (4). The 
upper half of the seat is split to allow for 
installation over the lever. 


The lever is retained in the housing by a 
washer (5) and nut (2). A tabwasher (3) 
retains the nut in the required position. 
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21 TRANSMISSION TOP COVER (contd) 


On coaches and Series C trucks, the gear shift 
lever (1) operates on a two-piece ball seat (4). 
A washer (6), nut (2) and tabwasher (3) retain 
the lever in the turret. A pin (5) locates the 
lever in the correct position. 


The transmission top cover incorporates shift 
rods which operate in bosses integral with the 
top cover. Shift forks are attached to these 
rods, the forks bringing the required syn- 
chronizer into engagement. Movement of the 
change speed lever is conveyed to the shift rods 
by shift lugs located at the end of each shift 
rod. Interlock action of the shift rods is 
provided by four balls in a transverse drilling 
and an interlock pin in the centre shift rod. 
A detent spring and ball is located in the top 
cover above each shift rod to provide 
retention of the rods in each speed position. 


The top cover on the transmission with 
overdrive is similar to that of the transmission 
with direct top except for an auxiliary lever 
incorporated in the cover. This lever permits 
the gear shift pattern to remain the same for 
transmissions with direct or overdrive top. 
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On transmissions which have an aluminium top cover the holes for the detent springs and balls 
are drilled right through, but on transmissions with a cast iron top cover these holes are blind. 
When disassembling an aluminium top cover the detent springs and balls can be removed first 
by removing the gear shift lever turret. 


A breather is provided in the top cover, with a baffle plate positioned beneath the breather on 
the underside of the cover. 


21a TRANSMISSION TOP COVER — Disassembly 


With locating screws removed 
from second and third speed 
shift lug (11) and shift fork (4), 
shift rod (6) can be moved | 2 3 4 5 
forward to allow intertock pin 
(8) to be removed. When shift 
rod (6) is removed completely 
the interlock balls (3) can be 
withdrawn from the transverse 
drilling (9) in the casing. 
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first and reverse shift lug (1) and 
fork (5). Fourth and fifth speed 
shift rod (7) together with shift 
lug and fork (10) can now be 
removed. 


The first and reverse speed shift lug incor- 
porates a detent plunger and spring which 

is retained in the lug by a ball, spring and screw. 
Removal of the screw, spring and ball releases 
the tension on the plunger and allows it to be 
withdrawn from the lug together with the 
spring. 
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21a TRANSMISSION TOP COVER -— Disassembly (contd) 


On overdrive transmissions the auxiliary lever 
pivots centrally on a shouldered sleeve which 
is bolted to the lower face of the top cover. 


The auxiliary lever can be removed from the 
top cover after removal of the fourth and fifth 
speed shift fork. 


21b TRANSMISSION TOP COVER — Reassembly - 


On reassembly, fourth and fifth speed shift rod and first speed and reverse shift rod must first 
be installed in the top cover. When installing these rods in a cast iron top cover the detent balls 
must be depressed against the springs. With the shift lugs and forks installed on these two rods, 
position them in neutral. Install the second and third speed shift rod from the front of the top 
cover until the rod has just covered the detent ball. Insert the four interlock balls in the 
transverse drilling, two on each side and retain with grease if necessary. 


Insert the interlock pin and position the second and third speed shift fork before rod is 
completely installed. 


Secure all shift fork and lug locating screws with locking wire and check shift rods for 
correct operation. 


Before installing change speed lever, ensure lower seating is located in cover turret. 


After locating lever, upper seating and washer in turret, tighten retaining nut just sufficiently 
to eliminate lever slackness and secure nut with tabwasher. 
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22 475SMA TRANSMISSION 


The rear of the main drive pin- 
ion is supported by a ball bear- 
ing in the transmission casing, 
and a spigot at the front end of 
the pinion engages a bearing in 
the crankshaft. The mainshaft 
is supported at the front by a 
needle roller bearing in the 
main drive pinion counterbore 
and by a ball bearing in the 
rear of the transmission casing. 


Synchromesh is achieved by two blocker-pin 
type synchronizer assemblies, which incor- 
porate step lock grooves to prevent gear hop- 
out. The fourth and fifth speed synchromesh 
mechanism is splined to the mainshaft and 
located between the main drive pinion and 
the fourth speed gear. The second and third 
speed synchronizer assembly is carried on a 
hub which is splined to the mainshaft. 


The fourth speed gear rotates on needle roller bearings, set on a hardened sleeve which is 
splined to the mainshaft. Both the gear and the sleeve are retained by a graded thrust 
washer and circlip. 


The third, second and first speed gears all run on caged needle roller bearings which run 
directly on the mainshaft. The first speed gear is retained by a graded thrust washer and 
circlip. The reverse gear slides on large diameter splines at the rear end of the mainshaft. 


The layshaft gear assembly is supported by a roller bearing at the front of the transmission and 
at the rear by a ball bearing. 


The fourth and fifth speed gears are keyed and pressed on the layshaft, the others being 
integral with the shaft. 


The reverse idler gear is supported by two nylon caged needle roller bearings running ona 
shaft which is secured in the casing by a locking plate and bolt. 
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22a 475SMA TRANSMISSION — Removal and Disassembly 


Due to the weight of the transmission (approximately 200 Ib), it is recommended that a cradle 
is used during removal. 


To facilitate disassembly and reassembly of 
the transmission, attach a support to the 
casing lower attaching holes. 


After engaging two gears to lock the transmission, the nuts securing the universal joint flange 
and layshaft rear bearing can be removed. 


Four bolts secure the rear cover to the transmission casing. With this cover removed the 
speedometer driving gear, which isa sliding fit on the shaft, can be withdrawn together with 
the distance piece. 


Remove the main drive pinion by rapping the casing sharply near the pinion shaft bearing with 
a hide mallet whilst pulling on the shaft. 


Take care not to damage mainshaft front needle roller bearing. 


Remove the locating ring from the mainshaft 
rear bearing and assemble Adaptor Z8531 to 
bearing. Use Remover Z8523 to withdraw 
bearing off shaft and out of casing. Install a 
distance piece (arrowed) between the end of 
the mainshaft and the bridge. 
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Lay the transmission on its side to facilitate 
removal of the mainshaft, complete with 
reverse sliding gear. 


Remove the locating ring and split spacer 
from the layshaft rear bearing and withdraw 
the bearing with Adaptor 28524 and Remover 
28523. Position a distance piece (arrowed) 
between the bridge and the end of layshaft. 


Slide the layshaft out of the front bearing and remove from the casing. 
The layshaft front bearing can be tapped out of the casing after removal of the circlip and plug. 


Remove the bolt and locking plate securing 
the reverse idler shaft and drive the shaft 
out through the rear of the casing. 


The fourth speed gear can be withdrawn off the mainshaft after removing circlip and thrust 
washer. This exposes the needle rollers which run on a hardened sleeve splined to the mainshaft. 
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22a 475 SMA TRANSMISSION — Removal and Disassembly (contd) 


This sleeve can be removed by engaging the 
second and third speed synchronizer in second 
speed and gently bumping the forward end of 
the mainshaft on a block of wood. Removal of 
this sleeve allows the third speed gear and 
needle roller bearing to be withdrawn. 


Removal of the splined washer exposes the 
circlip retaining the fixed hub on which the 
second and third speed synchronizer 
operates. Removal of this circlip allows the 
fixed hub to be withdrawn. 


The first speed gear is retained on the 
mainshaft by a thrust washer and circlip. 


The two gears at the forward end of the lay- 
shaft are pressed and keyed to the shaft. 
Removal of the circlip at the end of the 
layshaft allows these gears to be removed. 


22b 475 SMA TRANSMISSION — Reassembly . 


On reassembly of the mainshaft, the needle roller bearings for the first, second and third speed 
gears must be lubricated with transmission oil. Assemble first speed gear on mainshaft with 
engagement teeth towards the rear end of the shaft. 


After installing first speed gear, thrust washer 
and circlip, check that gear end float is within 
specified limits. 
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22b 475 SMA TRANSMISSION — Reassembly (contd) 


The circlip which retains the second and third 
speed synchronizer fixed hub has a chamfered 
edge on one side. This must face forward end 
of mainshaft when circlip is installed. 


Check that the end float of the second speed 
gear is within specified limits. 


relieved side of washer towards circlip. 


be 
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The second and third speed synchronizer hub 
has three oil holes drilled at a tangent in the 
shift fork groove. Hub must be assembled 

to mainshaft so that oil holes tend to pick 

up the oil (clockwise rotation of hub, 

as viewed from forward end of mainshaft). 


Install third speed gear and fourth speed gear sleeve on mainshaft and temporarily install thrust 
washer and circlip to retain sleeve. 


Check that end float of sleeve is within 
specified limits. If not within these limits the 
thrust washer must be changed and selected 
accordingly. Thrust washers are serviced in 


four thicknesses. 
s 


Check that the end float of the third speed gear, between gear and shoulder on sleeve, is within 
specified limits. If not within these limits, splined washer at the rear of the third speed gear must a 
be changed and selected accordingly. Washers are serviced in four thicknesses. 


Remove circlip and thrust washer from in 
front of fourth speed gear sleeve and place 
the needle rollers around the sleeve, using 
grease to hold them in position until fourth 
speed gear has been installed and retained 
with thrust washer and circlip. 
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22b 475 SMA TRANSMISSION — Reassembly (contd) 


Fourth speed gear thrust washer must be 
installed with lubricating scroll on face of 
washer towards fourth speed gear. 


Check that the end float of the fourth 
speed gear is as specified. 


If end float is not as specified, check 
dimensions of fourth speed gear and sleeve to 
ascertain where wear has taken place and 
renew if necessary. 


The manufacturing dimensions of the fourth 
speed gear and sleeve are as follows: 


A — 1.046/1.049in., 
B — 1.298/1.302in., 
C — 1.053/1.056in. 


It.is important to note that if the sleeve is 
renewed the end float of the third speed gear 
must again be checked. 


Fourth and fifth speed synchronizer must be installed with slotted cone of synchronizer towards 
‘rear of mainshaft and contacting fourth speed gear. 
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Install the two nylon caged needle roller bear- 
ings in the idler gear and assemble gear in 
casing, ensuring that groove in. shaft is aligned 
correctly, so that locating tab and bolt can be 
installed. 


Install layshaft front bearing with lip of bear- 
ing cage (arrowed) towards centre of casing. 
When installing domed plug and circlip, apply 
Wellseal jointing compound to the periphery 


of the plug. 


When installing layshaft position washer on 
front end of shaft. 
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22b 475 SMA TRANSMISSION — Reassembly (contd) 


Ensure that spacer ring (arrowed) is located 
between casing and circlip before layshaft 
rear bearing is fully installed. A new retaining 
nut should be used. 


To facilitate installation of mainshaft, lay transmission casing on its side. Assemble reverse 
sliding gear and fourth and fifth speed synchronizer to mainshaft prior to installing in casing. 


Install bearing on pinion shaft and secure with 
thrust washer and circlip. Check that clearance 
between bearing and thrust washer is as 
specified. 


Lubricate and install mainshaft pinion bearing prior to installing pinion shaft. 

Install spoeedometer/tachograph driving gear on mainshaft with spigot end of gear towards rear 
of mainshaft and spacer positioned between gear and rear bearing. 

When installing pinion shaft cover, mainshaft rear cover and layshaft rear cover, smear 

covers, gasket and bolts with jointing compound. 

Lubricate lips of seal in rear cover with recommended lubricant prior to installing universal 
joint flange. 

Select two gears to lock transmission and tighten mainshaft and layshaft nuts to specified 
torque. Stake outside rim of layshaft nut into slot in the shaft. 
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23 475SMO TRANSMISSION 


The disassembly and reassembly of the 475 SMO transmission is similar to that for the 475 
SMA transmission, except for the position and number of teeth of the fourth and fifth speed 
gears and synchronizer. 


When installing the fourth and fifth speed 
synchronizer the solid cone (arrowed) must 
face towards the rear of the mainshaft so 
that it contacts the fifth speed gear. 
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EATON 542 SM FIVE-SPEED TRANSMISSION 
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The Eaton 542 SMFT transmission has five forward speeds and one reverse, with synchromesh 
engagement provided on second, third, fourth and fifth speed gears. In fifth speed the main 
drive pinion and mainshaft are locked together to provide direct top. 

The Eaton 542 SMOT and SMOX transmissions are similar to the 542 SMFT unit except that 
the main drive pinion and mainshaft are locked together in fourth speed. In fifth speed the 
drive is transmitted from the main drive pinion to the layshaft and then to the mainshaft to 
provide overdrive top. 


Both transmissions incorporate a standard SAE power take-off facing on the right-hand side of 
the transmission. 


24 GEAR SHIFT LEVER AND LINKAGE — Series E Trucks 


The gear shift lever and linkage of Series E trucks is similar to that used with the Bedford 
four-speed transmissions and the information given in Section 1 may be applied. 


Details of the change speed lever are given in Section 28. 
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25 GEAR SHIFT LEVER AND LINKAGE — YRT Coach 


On the YRT coach the transmission shift 
mechanism is controlled from a gear shift 
lever control assembly via a relay rod. 


The gear shift lever (3) is 
located on the lower ball seat 
(2) and wave washer (1) by the 
top cover (4). A peg (5) in the 
top cover retains the gear shift 
lever in the required position. 
The yoke (6) operates in the 
casing on two bushes (8) with 
a seal (7) positioned on the 
outside of each bush. A grease 
nipple (10) is provided in the 
front cover (9) for lubrication 
of the assembly. 


The gear shift relay rod is supported in bear- 
ing assemblies at two places above the chassis 
sidemember. Two universal joints at the 

rear end of the relay rod permit deflection 

of the rod down to the transmission turret 
extension. 
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The bearing assemblies, which support the gear fo ezeezers 


shift relay rod, consist of two replaceable 
non-metallic bushes. Lubrication of the bear- 
ing assemblies is provided through a grease 
nipple located in the housing. A rubber 
gaiter secured by a clip excludes the entry 

of dirt from each end of the housing. 
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The transmission turret extension allows 
movement of the gear shift lever and relay 
rod to be directly connected to the shift 
rods in the transmission top cover. 


Details of the turret extension are given in Section 28. 


25a GEAR SHIFT LEVER CONTROL — Disassembly and Reassembly 


Removal of the bolts securing the top cover 
to the casing allows the gear shift lever, lower 
ball seat and wave washer to be removed. 


After removal of the front end plate, the 
yoke can be withdrawn. 
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25a GEAR SHIFT LEVER CONTROL — Disassembly and Reassembly (contd) 


After installing new pre-finished split bushes in the casing and front end plate, the seals must 
be installed, open side first, until flush with the boss on the casing and end plate. 


On reassembly of the front cover and top cover, the housing should be filled with recommended 
grease. 


26 REAR COVER SEAL 


Oil leakage from the transmission rear cover is prevented by a spring-loaded seal which can be 
renewed with the transmission in the vehicle. 


To gain access to the two bolts securing universal joint flange to transmission mainshaft on 
vehicles with multi propeller shafts, it is necessary to remove one of the propeller shaft bearing 
support bracket bolts, slacken remaining bolt and ease shaft to one side. Front end of shaft 
must not hang unsupported, as this will dislodge the bearing rubber cushion. 


Smear seal with recommended lubricant prior to installing in rear cover with lip of seal facing 
towards front of transmission. Install seal flush with rear face of cover. 


Coupling flange retaining bolts must be tightened to specified torque, and secured with 
locking plate. 


27 SPEEDOMETER/TACHOGRAPH GEARS 


Refer to Section 3. 


28 TRANSMISSION TOP COVER TURRET 


On Series E trucks the turret on the 
transmission top cover provides location for 
the change speed lever (1) which operates on 
a two-piece ball seat (4). The upper half of 
the seat is split to allow for installation 

over the lever. 


The lever is retained in the housing by a 
washer (5) and nut (2). A tab washer (3) 
retains the nut in the required position. 

Tighten nut just sufficiently to eliminate 
lever slackness. 
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On the YRT coach the turret 

is extended and contains an 
operating shaft and peg which 
is secured to the shaft by a bolt. 
The operating shaft is in line 
with and connected to the 
universal joint at the rear of 
the gear shift relay rod. A 
transverse shaft in the housing 
relays movement of the oper- 
ating shaft to the gear shift 

lugs in the top cover. The 
transverse shaft has a lever 
formed at one end in which the 
peg of the operating shaft 
locates, the other end of the 
transverse shaft has a change 
speed lever which is splined and 
clamped to the transverse shaft. 
The end of the change speed 
lever operates directly in the 
shift lugs in the top cover. 


Both the operating shaft and 
the transverse shaft operate in 
pre-finished split bushes. 


28a TOP COVER TURRET EXTENSION — Disassembly and Reassembly 


Removal of the bolt from the peg allows the 
operating shaft to be withdrawn and the peg 
removed. 


After removal of the change speed lever and circlip the transverse rod can be withdrawn from 
the housing. The bush in which the smaller diameter end of the transverse rod operates can 
be removed after removal of the expansion plug in the end of the housing. 
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28a TOP COVER TURRET EXTENSION — Disassembly and Reassembly (contd) 


After installing bushes in casing the seals for the operating shaft must be installed open 
side first until the outer face of the seal is flush with the housing. 


On reassembly of the shafts in the housing the bushes and shafts should be smeared with 
recommended lubricant. 


Sealing compound should be applied to the periphery of the expansion plug before 
installing in the end of the housing. 


When assembling change speed lever to trans- 
verse rod it must be located on the splines so 
that when operating shaft and peg are 
installed and connected to transverse rod, 
both the change speed lever and the peg are 
centralized within their respective apertures 
in the casing (dimensions A and B). 


29 TRANSMISSION TOP COVER 


The transmission top cover incorporates 

shift rods which operate in bosses integral 
-with the top cover. Shift forks are attached to 
these rods. Movement of the change speed 
lever is conveyed to the shift rods by lugs 
which are integral with the second and 

third speed shift fork and the fourth and 

fifth speed shift fork. 
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To obtain the same gear shift pattern on 
542 SMOT and SMOX transmissions the 
movement of the change speed lever is 
reversed by means of an auxiliary lever. 
This lever pivots in the top cover and 
acts on the fourth and fifth speed shift 
lug. 


A separate shift lug incorporating a detent mechanism is secured to the first speed and reverse 
shift rod to operate the shift fork. 


Interlock action of the shift rods is provided by four balls in a transverse drilling in the top 
cover and an interlock pin in the centre shift rod. A detent ball and spring is located in the top 
cover above each shift rod to provide retention of the rods in each speed position. 


A breather is provided in the top cover and is baffled by an integral part of the casting on the 
underside. 


29a TRANSMISSION TOP COVER — Disassembly 


Top cover details for overdrive 
transmission. 
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First speed and reverse shift lug 
First speed and reverse shift rod 
Interlock balls 

First speed and reverse shift fork 
Second and third speed shift rod 
Interlock pin 
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Detent springs and balls should be removed before any attempt is made to remove shift rods. 
These can be withdrawn after removal of turret. 


With locating screws removed from shift forks and lugs, shift rods can be removed in turn, 
knocking expansion plugs out of top cover. Interlock balls can be withdrawn from transverse 
drilling as shift rods are removed. Note interlock pin in second and third speed shift rod. 
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29a TRANSMISSION TOP COVER — Disassembly (contd) 


The first speed and reverse shift lug 
incorporates a detent plunger and spring 
which is retained in the lug by a ball, spring 
and screw. Removal of the screw, spring and 
ball releases the tension on the plunger and 
allows it to be withdrawn from the lug 
together with the spring. 


The auxiliary lever, providing the same gear 
shift pattern on overdrive transmissions as 
on direct drive top gear transmissions, pivots 
centrally on a shouldered sleeve which is 
bolted to the underside of the top cover. 


Lever can be removed from cover after 
removal of fourth and fifth speed shift 
fork. 


29b TRANSMISSION TOP COVER — Reassembly 


$7845 


On reassembly of shift rods ensure shift lugs and forks are positioned correctly. Install interlock 
balls and position shift rod in neutral before assembling second and third speed shift rod and 


interlock pin. 


Secure all shift fork and lug locating screws with locking wire and check shift rods for correct 


Operation. Install shift rod expansion plugs using sealing compound. 


30 542 SMOT AND SMOX TRANSMISSIONS 


The rear of the main drive 
pinion is supported by a ball 
bearing in the transmission 
casing, and a spigot at the 
front end of the pinion engages 
a bearing in the crankshaft. The 
mainshaft is supported at the 
front by a roller bearing in the . 
main drive pinion counterbore 
and by a ball bearing in the 
rear of the casing. 
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Synchromesh is achieved by two blocker-pin type synchronizer assemblies, which incorporate 
step-lock grooves to prevent gear hop-out. The fourth and fifth speed synchronizer is splined 
to the mainshaft and located between the main drive pinion and the fifth speed gear. The 
second and third speed synchronizer is carried on a fixed hub, which is keyed to the main- 
shaft. ; 


The fifth and third speed gears rotate on caged needle roller bearings, set on a common 
hardened sleeve which is pressed to the mainshaft. Both the gears and the sleeve are retained 
by a graded thrust washer and circlip. 


Second speed gear rotates on a needle roller bearing which runs on a hardened sleeve pressed 
on the mainshaft. 


First speed gear rotates on a needle roller bearing which runs directly on the mainshaft. 


The layshaft gear assembly is supported by a roller bearing at the front of the casing and at 
the rear by a ball bearing. 


The fourth, fifth and third speed gears are keyed and pressed on the layshaft, the others 
being integral with the shaft. 


The reverse idler gear is supported by two caged needle roller bearings separated by a 
distance piece, running on a shaft which is secured in the casing by a locking plate and bolt. 


30a 542 SMOT AND SMOX TRANSMISSIONS — Removal and Disassembly 


Due to the weight of the transmission (approximately 320 Ib), it is recommended that a 
cradle is used during removal. 


After engaging two gears to lock the transmission, the two bolts securing the universal 
joint flange can be removed. Remove the layshaft rear cover and the staked retaining nut. 


Four bolts secure the mainshaft rear cover to the transmission casing. With this cover 
removed the speedometer driving gear which is a sliding fit on the shaft, can be withdrawn. 


Remove circlip and thrust washer from main 
drive pinion and remove locating ring from 
main drive pinion bearing. Assemble Adaptor 
VR2019 to bearing and use Remover 28523 
together with Bridge VR2122 to withdraw 
bearing off shaft and out of casing. 


e VR2122 7 
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30a 542 SMOT AND SMOX TRANSMISSIONS — Removal and Disassembly (contd) 


Remove locating ring from mainshaft rear 
bearing and assemble Adaptor VR2020 to 
bearing. Use Remover VR2017 to withdraw 
bearing off shaft and out of casing. 


VR2017 | 


Lay transmission on its side to facilitate removal of mainshaft complete with reverse sliding 
gear. 


Remove locating ring from the layshaft rear 
bearing and withdraw bearing with Adaptor 
28531 and Remover VR2017. Position a 
distance piece (arrowed) between bridge and 
layshaft. 


VR2017 


$7818 


Slide layshaft out of front bearing and remove from casing. . 
Layshaft front bearing can be tapped out of casing after removal of circlip and plug. 


‘Remove bolt and locking plate securing 
reverse idler shaft. Use Remover VR2012 to 
withdraw shaft then lift out idler gear, needle 
roller bearings and distance piece. 


116 


Mainshaft front bearing is a press fit on 
mainshaft. 


The fifth speed gear and needle roller 
bearing can be withdrawn off the mainshaft 
after removing circlip and thrust washer. 


The exposed hardened sleeve can be removed by engaging the second and third speed 
synchronizer in second speed and gently bumping the forward end of the mainshaft on a 
block of wood. Removal of this sleeve allows the third speed gear and needle roller bearing 
to be withdrawn. 


3-30in. 
Fixed hub can be pressed off mainshaft by 
using a tool manufactured to the dimensions 
shown. 


m 


Rear of mainshaft should be placed on tool so that the stops project through first speed 
gear and locate against second speed gear. This will remove fixed hub, second speed gear 
and caged needle roller bearing. ; 


The three stops welded to the plate are 9/\6in.DIA i 
equally spaced at 2.76 in. pitch circle \ at 
16 [ 


diameter. 


Second speed gear hardened sleeve can be removed by pressing against rear of first speed 
gear. ‘ 
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30a 542 SMOT AND SMOX TRANSMISSIONS — Removal and Disassembly (contd) 


The three gears at the forward end of the lay- 
shaft are pressed and keyed to the shaft. 
Removal of circlip allows gear at the front of 
layshaft to be pressed off. The key for this 
gear and the spacer (arrowed) must be 
removed before the remaining two gears can 
be pressed off. 


30b 542 SMOT AND SMOX TRANSMISSIONS — Reassembly 


On reassembly of the mainshaft the needle roller bearings for the first, second and third 
speed gears must be lubricated with transmission oil. 


Assemble first speed gear on mainshaft with 
engagement teeth (arrowed) towards rear 
end of shaft. 


Install second speed gear sleeve with collar 
‘towards shoulder on shaft and ensure that 
slots in sleeve align with keyways on 
mainshaft. When sleeve is in position, 
check that end float of first speed gear is 
within specified limits. Excessive end float 
indicates worn components. 
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30b 542 SMOT AND SMOX TRANSMISSIONS — Reassembly (contd) 


Install second speed bearing and gear, two 

keys and press on the second and third speed 
synchromesh fixed hub, ensuring that the 
recessed end of the hub is towards second 
speed gear. Check that end float of second 
speed gear is within specified limits. 

Excessive end float indicates worn components. 


Second and third speed synchronizer hub has 
three oil holes drilled at a tangent in the shift 
fork groove. The hub must be assembled 

to the mainshaft so that the oil holes 

tend to pick up the oil (clockwise rotation 
of hub, as viewed from forward end 

of mainshaft). 


Position third speed gear and bearing on the hardened sleeve and assemble sleeve to mainshaft. 
Temporarily install thrust washer and circlip to retain sleeve and check that end float of third 
speed gear and of the hardened sleeve is a specified. 


Remove circlip and thrust washer and install fifth speed gear, re-install thrust washer and 
circlip, check that the end float of fifth speed gear is within specified limits. Ensure that grooved 
side of thrust washer is towards fifth speed gear. 
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Fourth and fifth speed synchronizer must be 
installed with slotted cone of synchronizer 
facing towards front of transmission. 


Install roller bearing on mainshaft with lip of 
bearing cage (arrowed) towards rear of shaft. 


Assemble spacer and bearings to reverse idler 
gear and install gear in casing. Ensure that 
groove in shaft is correctly aligned so that 
locating tab and bolt can be installed. 


30b 542 SMOT AND SMOX TRANSMISSIONS — Reassembly (contd) 


When installing layshaft front bearing, domed plug and snap ring, apply Wellseal sealing 
compound to the periphery of the plug. 


When installing layshaft, position washer on front end of shaft. A new retaining nut should 
be used after installing rear bearing and circlip. 


To facilitate installation of mainshaft, lay transmission casing on its side. Assemble reverse 
sliding gear to mainshaft prior to installing in casing. 


Assemble bearing to main drive pinion 
shaft and check that clearance between bear- 
ing and thrust washer is as specified. 


Take care not to damage mainshaft front 
bearing when installing main drive pinion 
and bearing in casing. 


Install speedometer driving gear on mainshaft with spigot end of gear towards rear bearing. 


When installing main drive pinion cover, mainshaft rear cover and layshaft rear cover, smear 
covers, gaskets and bolts with Wellseal jointing compound. 


Lubricate lips of seal in rear cover prior to installing universal joint flange. Select two gears 
to lock the transmission and tighten mainshaft bolts and layshaft nut to specified torque. 
Stake outside rim of layshaft nut into slot in shaft. 


30c 542 SMOT AND SMOX TRANSMISSIONS — Installation 


Tighten transmission support stay upper and 
lower nuts evenly so that dimension ‘A’ is 
0.70 in. and tighten locknuts. 
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31 542SMFT TRANSMISSION 


Servicing of the 542 SMFT transmission is similar to that for the 542 SMOT and SMOX 
transmissions, except for the position and number of teeth of the fourth and fifth speed 
gears and synchronizer. 


When installing the fourth and fifth speed synchronizer the slotted cone of the synchronizer 
must face towards the rear of the mainshaft and contact fourth speed gear. 
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PROPELLER SHAFTS 


On short-wheelbase models a single propeller shaft is used to transmit the drive to the rear axle. 
On other models, two or more shafts are used in tandem. 


32 PROPELLER SHAFTS 


Hardy Spicer or BRD propeller shafts are used. Where two or more shafts are installed, the rear 
of the front and intermediate shafts is carried in a bearing and support assembly attached to 

a frame crossmember. The rear shaft, or the single shaft on short-wheelbase models, incorporates 
a sliding coupling to compensate for movement of the rear axle. 


The bearing and support assembly used on C 
trucks powered by a 214 cu in. gasoline or a 
220 cu in. diesel engine comprises a sealed ball 
bearing (1) housed in a rubber cushion (4), 
which is located in the support tube (8). The 
bearing is protected by dust shields (2), grease 
retainers (6) and mud slingers (1 and 5). 
Grease (7), harmless to rubber, is packed 
around the grease retainers as an additional 
seal. 


LL 
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A similar bearing and support assembly is 
used on other trucks and coaches except that 
the bearing is secured to the frame cross- 
member by a U-shaped support clamp (3), the 
rubber cushi@n being located in the support 
clamp by a retainer (1) and clip (2). 


On some trucks the front or 
intermediate shaft is splined to 
accept a sliding sleeve coupling 
on the rear shaft. The sliding 
joint is protected by a sleeve 
(1) incorporating a felt seal (2). 
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32a PROPELLER SHAFTS — Removal 


Before removing a propeller shaft and bearing support assembly, note location of bearing 
support attachment bolts in frame crossmember and the presence of distance pieces or 
reinforcement brackets so that on installation, the original situation can be restored. 


* 


32b PROPELLER SHAFTS — Support and Bearing Renewal 


On shaft assemblies equipped with a support tube, withdraw support bracket over bearing 
cushion after removing universal joint flange. Ease cushion off bearing outer race. 


The cushion retainer used on U-shaped support 
clamps (except N coach), can be removed after 
prising clinched ends of retainer clear of support 
clamp flanges. 


Use a drag to remove bearing and retainers 
from shaft. 


When a sleeve is used, sleeve and bearing can 
be removed together. 
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On reassembly, attach a dust shield to each 
side of bearing with grease. Smear recommend- 
ed grease around bearing outer race and press 
retainers on bearing, projecting shoulders 
aligned where applicable. Pack more grease 
around inside of retainers to seal gap between 
dust shields and retainers. 


Smear soft soap in bore of bearing cushion 
and assemble cushion over bearing and retain- 
er assembly. Where applicable, ensure that 
grooves formed in cushion are engaged by 
shoulders on bearing grease retainers. 


On shaft assemblies with a support tube, smear outside of bearing cushion and inside of support 
tube with soft soap. Slide support, radiused end of tube first, over bearing cushion so that 
cushion is central in tube. Install assembly on shaft so that bearing contacts shoulder on shaft. 
Assemble universal joint flange on shaft with close-spaced holes in flange nearest in line with 
wide-spaced holes in flange at front end of shaft. Tighten flange securing nut to specified torque. 
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32b PROPELLER SHAFTS — Support and Bearing Renewal (contd) 


$7685 


On shaft assemblies with a U-shaped support 
clamp, assemble cushion retaining clip on 
cushion and locate clamp over cushion with 
clip projections located in clamp hole. 


On ERV and HRX trucks, ensure the three 
pairs of locating projections engage 
corresponding holes in support clamp. 
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Clinch ends of cushion retainer securely over 
support clamp flanges. 


On N coach, locate cushion retainer (1) 
centrally on cushion before installing 
hanger assembly (2). 


Install bearing assembly on shaft so that bearing contacts shoulder on shaft. When a joint 
flange with four attachment bolt holes is used, install flange with wide-spaced holes 
nearest in line with wide-spaced holes in flange at front end of shaft. Tighten flange 
securing nut to specified torque. 


When installing a retainer and 
sleeve assembly, press on to 
shaft until retainer contacts 
bearing. 
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32c PROPELLER SHAFTS — Universal Joint Renewal 


Replacement yokes and journal assemblies 
used on BRD and Hardy Spicer propeller 
shafts are not necessarily interchangeable. 
For details, refer to Parts Catalogues. 


3760 


Remove lubrication nipple and snap rings or securing plates from yokes. Support flange yoke 
in vice with lubrication nipple boss in trunnion facing downwards. Lightly tap radius of shaft 
yoke to partially remove bearing. 


Grip bearing in vice and tap yoke to remove 
race. 


Support exposed bearing journals on hardwood 
blocks with lubrication nipple boss downwards. 
Using a tubular drift with a bore larger than 
bearing race, drive race seugenly from yoke 
to grip in vice. 
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On reassembly, ensure relief valve faces flange. 


When installing bearing races on ERV and 
HRX trucks and YRT coaches, position races 
in yokes so that slots align with key in 
securing plate. 


32d PROPELLER SHAFTS — Installation 


On C trucks with a 214 cu in. gasoline or a 220 cu in. diesel engine, propeller shaft and 
universal joints should be assembled with front shaft yoke (1) and front flange yoke of 
rear shaft (2) in closest alignment that splines allow. 


3759 


On other trucks and coaches, front flange yoke (1) of front propeller shaft should align 
with front flange yoke (2) of rear shaft. 
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32d PROPELLER SHAFTS — Installation (contd) 


On trucks and coaches with three shafts, front yoke of all three shafts should align. 


Assemble sliding coupling to propeller shaft with arrows in line. 
When a propeller shaft flange is secured by four bolts, bolt heads must face propeller shaft. 


Tighten propeller shaft bolts to specified torque. 
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BEDFORD SINGLE-SPEED HYPOID REAR AXLE 
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DIFFERENTIAL, HYPOID GEAR AND PINION SRS ae Sete ae 
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The Bedford single-speed hypoid rear axle is of the fully-floating type. The hypoid pinion is 
straddle mounted between a double row taper roller bearing at the front and a double row 
parallel roller bearing at the rear. The differential and hypoid gear, and the hubs, are carried 
on taper roller bearings. 


- Pinion front bearing pre-load is controlled by a graded spacer between the inner races, and 
pinion meshing by shims in the bearing housing. Differential side bearing pre-load, and the 
lateral location of the differential and hypoid gear, is controlled by adjusting nuts. 


A thrust screw in the axle housing limits deflection of the hypoid gear under heavy load 
conditions. 
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33. AXLE SHAFTS 


The fully-floating axle shafts incorporate an integral flange and are each secured to the hub 
by twelve studs and nuts, or on some models, by self-locking bolts. 


The shafts can be withdrawn without jacking up the vehicle or removing the wheels. 


Before installing axle shaft, check studs for security in hub. Loose studs should be removed, 
and re-installed using Loctite Grade AVV. Tighten studs to specified torque. 


On installation, smear the mating faces of the shaft and hub with jointing compound and 
tighten the nuts or bolts to the specified torque. Lock the nuts with Loctite Grade AVV. 


34 REAR HUBS 


The hubs are mounted on taper roller bearings 
secured to the axle tube by an adjusting nut, 
tabwasher and locknut, with a lip-type oil seal 
against the inner bearing. 


The shouldered wheel bolts, which are thread- 
ed left-hand on the left-hand side, secure the 
brake drum to the hub. An oil deflector is 
located in a swaged recess in the hub flange. 


34a REAR HUBS — Bearing Adjustment 


If excessive slackness of the hub bearings is observed, remove the hub and examine the bearings. 


On models with a spring actuated parking 
brake, the brake air system must be fully 
charged to release the rear brakes and the pin 
removed from the actuator pull rod clevis to 
ensure that the brakes remain released. 
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To adjust bearings, remove axle shaft, 
bearing locknut (use Wrench Z8079) and 
tabwasher, and tighten adjusting nut whilst 
rotating hub to settle bearings. 


Back off the nut, and using the wrench without the bar, retighten the nut as far as possible by 
hand. Back off the nut a sixth of a turn and install the tabwasher; if necessary tighten the nut 
slightly to bring a tab and slot into alignment. 


After tightening locknut, check that bearing end float is within specified limits. 


34b REAR HUBS — Removal and Reconditioning 


Use Wrench Z8079 to remove bearing locknut and adjusting nut. Note that the nuts are locked 
by a tabwasher. 


On models with a spring actuated parking 
brake, the brake air system must be fully 
charged to release the rear brakes and the pin 
removed from the actuator pull rod clevis to 
ensure that the brakes remain released. 


To remove hub outer bearing, drive outer race outwards, away from bearing retaining ring, and 
remove ring. : 
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34b REAR HUBS — Removal and Reconditioning (contd) 


Remove three equally-spaced studs from hub 
and drive bearing inwards. The end of the 

drift (inset) must be shaped to clear the bearing 
rollers and cage. 


When renewing wheel bolts, ensure that bolts 
stamped ‘L’ are installed in the left-hand hub. 
Lockpins and nuts should be secured by 
staking. 


To restore the shape of damaged threads on 
the axle tube, use Die D1137 for a 2.25 in. 
diameter tube, or D1138 for a 2.375 in. 
diameter tube. Assemble the die to the inner 
threads of the tube and tighten the handles to 
clamp the two halves together before unscrew- 
ing the die from the tube. 
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34c REAR HUBS — Reassembly and Installation 


Before installing bearings, pack the races and rollers with recommended grease, ensuring that 
the grease is worked well into the rollers and cages. Do not pack the hub with grease as this 
may result in the grease working out past the seal. 


Outer bearing must be installed with the thin 
end of the outer race towards the axle shaft 
flange. 


4 R 
. : - 2 ee Z y 
After installing outer bearing retaining ring, 2b) 
tap bearing outer race into contact with ring. 
Smear the threads of the three axle shaft studs 


with Loctite Grade AVV before installing in 
the hub. 


Grease the seal lip and install the seal with the 
lip towards the bearing and the casing flush 
with the end of the hub bore. 


On installation, adjust the bearings as previously described. 


When installing the axle shaft, smear the mating faces of the shaft and hub with jointing 
compound and tighten the nuts or bolts to the specified torque. Lock the nuts with Loctite 
Grade AVV. 


35 PINION SHAFT SEAL 


Oil leakage from the pinion shaft is prevented by a spring-loaded seal in the pinion housing 
cover. The seal can be renewed after removing the pinion and bearing assembly and 
withdrawing the pinion flange. 


Take care of the shims in the pinion housing as it is important that the total thickness is not 
altered on reassembly. 


To facilitate removal of the pinion flange nut, 
grip the parallel edges of the flange in a vice 
and knock back the staking. 


. 
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35 PINION SHAFT SEAL (contd) 


On some models the nut hexagon size is 14 
in. Whitworth. Use Wrench 28297 for these 
models. 


Grease the lip of the new seal and install it with the lip towards the cover attaching face, and 
the casing flush with the outer end of the cover boss. 


Tighten the flange nut to the specified torque and lock by staking the lip into the two slots in 
the pinion shaft. Rotate the bearing whilst tightening the nut to ensure the bearing does not 
bind in one position. 


Smear the pinion bearing shims (2) with 
grease to retain them against the pinion hous- 
ing shoulder. It is essential to refit shims of 
the same total thickness as originally fitted. 


G 
Cree 
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It is important that new cover gaskets (1) : 
are installed, of a total uncompressed thick- x = 
ness equal to twice the total thickness of \WAR = 

: S97 N 
shims installed, plus 0.020in. Install the VAG. Abd 
gaskets so that the tab is at the top, and the a HK Ze 
oil drain hole in the gasket coincides with the Z 
drain hole in the axle housing. 


3324 


1 2 
Seal the threads of the three lower cover bolts with pipe sealer. 
Tighten propeller shaft bolt nuts to the specified torque. 


36 DIFFERENTIAL, HYPOID GEAR AND PINION 


The hypoid drive gears, and the differential, are mounted in a carrier which forms part of the 
axle housing. 


The four-pinion differential is contained in a two-piece casing, the bolts of which also secure 
the hypoid gear. The assembly is mounted on taper roller bearings retained by caps bolted to 
the axle housing. Pads integral with the bearing caps contact the axle housing to prevent cap 
deflection under heavy loading. Side bearing pre-load, and the lateral location of the assembly, 
is controlled by circular adjusting nuts. A thrust screw in the left-hand side of the axle housing 
controls deflection of the hypoid gear under heavy load conditions. 


The pinion is straddle-mounted between a double-row taper roller bearing at the front and a 
double-row parallel roller bearing at the rear. The pre- load on the front bearing is controlled 

by a graded spacer between the inner races. Shims are installed between the front bearing outer 
race and the bearing housing for adjustment of the pinion position relative to the hypoid gear. 
The pinion and bearing assembly is retained in the housing by a bolted cover, which incorporates 
a lip-type oil seal operating on a land on the pinion flange. 
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36a DIFFERENTIAL, HYPOID GEAR AND PINION — Disassembly and Inspection 


The differential, hypoid gear and pinion can be serviced without removing the axle from the 
vehicle. 


To allow differential and hypoid gear to be removed, withdraw axle shafts, slacken hypoid gear 
thrust screw locknut and remove the screw. 


Mark the bearing caps to ensure they are not 
interchanged during reassembly. 


Use Cradle D1020 and a floor jack to withdraw 
differential and hypoid gear. Rotate differential 
to allow lower pin of cradle to engage one of 
the differential spider bores and locate second 
pin in spider upper bore. 


Keep the side bearing outer races with their respective bearings. Do not remove side bearings 
from differential unless renewal is necessary. 


To remove a bearing, split cage and remove 
cage and rollers. Install a plug (arrowed) in 
differential case spigot, and assemble 
Remover Z8455 and Collets Z8456 to bearing 
inner race. Locking ring must be unscrewed 
from body of remover as far as possible to 
ensure collets fully engage bearing race collar. 
Use a No. 1500 Hydraulic Ram to withdraw 
race. 
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Withdraw hypoid pinion and bearings from axle housing and disassemble pinion flange and 
bearing housing cover as described in Section 35. 


To inspect front bearing, press outer race and front inner race and rollers off pinion shaft, 
leaving rear inner race and rollers in position. Ensure that races and rollers are kept to their 
respective ends of the bearing. 


Front bearing rear inner race and rollers, and pinion rear bearing, need not be disturbed unless 
renewal is necessary. 


To remove rear half of pinion front bearing, 
support assembly on Removal Plate 28457 
(5-tooth pinion), Z8458 (6-tooth pinion) or 
Z8459 (7-tooth pinion). 


Use Remover Z8428 with a No.1500 Ram to 
remove pinion rear bearing inner race. Note 
that race is secured to pinion shaft by a 
circlip. 


36b DIFFERENTIAL, HYPOID GEAR AND PINION — Reassembly 


Before installing pinion rear bearing outer race, smear periphery with Loctite Grade AVV. 


~ To ensure clearance with the hypoid gear, install pinion bearing race retaining bolt from 
front of boss. 
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36b DIFFERENTIAL, HYPOID GEAR AND PINION — Reassembly (contd) 


Differential case and cover must be assembled 
with pairing numbers in line. 


The hypoid gear may be an interference fit on the differential case register, in which event, 
warm the gear, avoiding local heating. Guide studs, made from spare gear attaching bolts 
and slotted for a screwdriver, should be screwed into the gear to facilitate assembly. 


Tighten the hypoid gear attaching bolts to the specified torque. 


Before installing hypoid pinion and bearings, assemble the differential and hypoid gear to the 
axle housing as follows: 


(a) Ensure the side bearing outer races and caps are refitted in their original positions and check 
that the adjusting nuts correctly engage the threads of the carrier and bearing caps. Tighten the 
cap bolts sufficiently to hold the caps firmly but allow the bearing adjusting nuts to be turned. 


(b) Tighten the adjusting nuts with a lever until 
the bearing outer races are firmly in contact 
with the rollers. Back off one of the adjusting 
nuts, then retighten and note when the 
bearing outer races come into contact with 
the rollers; the point at which firm contact 
_occurs will be felt quite distinctly. From this 
point, tighten the nut further by not less than 
one slot, or not more than two, to pre-load the 
bearings. Note that the ultimate fitment of 
the adjusting nut lockplates must be kept in 
mind and the slots of the nuts lined up 
accordingly. Do not finally tighten the bearing 
cap bolts or install the lockplates at this stage. 
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After adjusting bearing pre-load, check the run- 
out on the rear face of the hypoid gear. If run- 
out exceeds specified maximum, gear must be 
removed and a check made for burrs or foreign 
matter on the mating faces, or a check made 
for run-out of the differential case flange. 


When assembling front bearing to hypoid 
pinion, ensure that spacer supplied with bear- 
ing is used. Spacer is graded for thickness 

and must not be interchanged indiscriminately. 


Ensure that the end of the pinion rear bearing inner race with the larger internal radius is 
towards pinion teeth. 


Pinion shaft seal must be installed with lip towards housing cover attaching face, and casing 
flush with outer end of cover boss. Grease seal lip before assembling pinion flange. 


Tighten flange nut to specified torque, at the same time rotating front bearing to ensure 
it does not bind in one position. If it does, install a thicker spacer. 


The numbers etched on the bearing spacer 
represent its thickness in millimetres. 


36b DIFFERENTIAL, HYPOID GEAR AND PINION — Reassembly (contd) 


he 


Check the bearing pre-load with a spring 
balance and a rod in an oil hole in the bearing 
outer race. The balance must be 8.00 in. 
from the pinion centre line (dimension ‘A’), 
and at right-angles to the rod. A groove cut 

in the rod will ensure a positive location for 
the balance. 


Should the bearing pre-load be outside the specified limits, disassemble and install a suitable 
replacement spacer. Use a thinner spacer to increase pre-load, and a thicker one to decrease. 
Tighten the flange nut to the specified torque before re-checking. 


When the pre-load is correct, lock the flange nut by staking the lip into the pinion shaft slots. 


; ee Before installing pinion and bearings in axle 
housing, install two pinion setting shims (2), 
0.016 in. thick. Lightly grease the shims to 
hold them in position against the housing 
shoulder. 
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Install new cover gaskets (1), of a total 
uncompressed thickness of 0.085 in, i.e. 
equal to twice the thickness of the shims, 
plus 0.020 in. Install the gaskets so that the 
tab is at the top, and the oil drain hole in 
the gasket coincides with the drain hole in 
the axle housing. 1 2 
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Tighten cover bolts evenly, at the same time checking that pinion does not bind against 
hypoid gear. If necessary, move gear away from pinion by backing off left-hand adjusting nut 
and tightening right-hand nut by the same amount. This is essential to maintain correct pre- 
load. Again keep in mind the ultimate fitting of the lockplates. 


Backlash must be checked at heel of tooth. 
If backlash is outside specified limits, move 
gear in appropriate direction as described 
above. Check backlash at several points 
around hypoid gear, to ensure there are no 
tight spots. 
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Having obtained correct backlash, tighten bearing cap bolts to specified torque, check that 
bearing cap abutment pads are in contact with axle housing and carry out a tooth marking 
check. Use a wrench on one of the hypoid gear attaching bolts to rotate gear backwards and - 
forwards. 
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Correct meshing should produce marking ‘A’ on drive (convex) side of hypoid gear teeth. 
Marking ‘B’ indicates that pinion is too far in, and pinion shim thickness is insufficient. 
lf marking is as at ‘C’, shim thickness must be decreased 


Whenever a change is made to the setting shims, a change must also be made to the number 
of gaskets installed so that their total uncompressed thickness is-equal to twice the shim 
thickness, plus 0.020in. 


After refitting the pinion assembly it is essential to re-adjust the hypoid gear and pinion back- 
lash, as previously explained, before re-checking the tooth marking. Readjustment of side bearing 
pre-load may be omitted provided care is taken to rotate both adjusting nuts an equal number 

of slots. . 


Having obtained correct meshing of the hypoid gear and pinion, remove the three lower pinion 
housing cover boits and re-install after smearing threads with pipe sealer. 
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Install hypoid gear thrust screw (1) and adjust 
by screwing it lightly into contact with the 
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gear (2) and backing off an eighth of a turn Vr, “es 
before tightening locknut. 
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Wher-installing axle housing cover, assemble reinforcement to the two lower bolts. 


On installation of axle shafts, smear mating faces of shaft and hub with jointing compound 
and tighten nuts or bolts to specified torque. Lock the nuts with Loctite Grade AVV. 


Tighten propeller shaft bolt nuts to specified torque. 


_. Use only recommended oil to refill axle housing. 
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37 REAR AXLE 


The axle housing consists of a cast differential carrier and pinion housing with bored 
extensions accommodating pressed-in tubes secured by dowels. Welded to the tubes are brackets ~ 
for the road springs, shock absorbers and brakes. The outer ends of the tubes are reduced and 
threaded for attachment of the hubs. One of the axle tube dowels is hollow to function as a 
breather. The housing is open at the rear to accept the differential and is provided with a 
pressed steel cover. 


37a REAR AXLE — Removal, Disassembly and Reassembly 


Before disconnecting air pipes on models with 

a spring actuated parking brake, charge brake 
air system, release parking brake and disconnect 
actuator pull rod clevises. Exhaust air pressure 
from the actuator/s by moving parking brake 
control valve lever to the parked position. 


Service the differential, hypoid gear and pinion, and hubs as previously described. 
Refer to Training Manual TS1087 for information on brake components. 


When renewing an oil deflector, position it 
squarely on axle tube so that dimension ‘A’ 
is 0.56 in. 


Ss 
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Ensure that the axle breather cap, at the left-hand side of the housing, is free to rotate. 


37b REAR AXLE — Installation 


Install U-bolt nuts with chamfered side to axle bracket and tighten to specified torque. Re- 
check tightness with vehicle fully laden. 


Tighten propeller shaft bolt nuts to specified torque. 


It is important that the shock absorber lower attaching bolts are installed with the head to the 
axle housing lug, otherwise the threaded part of the bolt will wear and become slack. 


Use only the recommended oil to refill axle housing. 
Refer to Training Manual TS1087 for information on brakes. 
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BEDFORD TWO-SPEED REAR AXLE 


SHIFT UNIT 

AXLE SHAFTS 
REAR HUBS 

PINION SHAFT SEAL 


DIFFERENTIAL CARRIER ASSEMBLY 
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o-speed hypoid rear axle is of the fully-floating type, with an epicyclic second- 
‘Macy reduction gear. Ratio changes are made by an external electric shift unit operated by a 


The drive gears and differential are mounted in a carrier bolted to a banjo-type axle housing. 
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38 SHIFT UNIT 


The axle shift unit incorporates a reversible electric motor which engages a drive screw and nut 
assembly. A spigot on the nut locates in a jaw on a winding lever which with an actuating 
lever engages the operating shaft. The operating shaft is splined to the axle shifter sleeve. 


Incorporated with the winding and actuating levers is a torsion spring. As the drive screw nut 
‘moves to either end of the screw the loading of the spring increases, thus when the load on 
~ the axle gears is relieved, the spring will snap the other ratio into engagement. The residual 
torsion of the spring holds the respective ratio in engagement. 


A cut-out switch secured in the shift housing is operated by a contact bumper on the drive screw 
nut and in this manner, when the nut has travelled the required distance in either direction, the 
circuit to the motor is opened so that the motor is no longer energised. 


To ensure that the nut cannot travel back on the screw due to vibration, a detent spring which 
presses on the nut, is mounted on the housing cover. A plunger-type switch which is screwed 
into the housing is operated by the actuating lever and automatically controls the speedometer 
adaptor so that the appropriate ratio in the adaptor is matched to the respective axle ratio. 
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When the control switch button on the gear 
shift lever is pushed down, the drive screw 
rotates anti-clockwise and the nut moves to 
the motor end of the unit thus winding the 
torsion spring for a shift to low ratio. 


Conversely when the switch button is 
pulled up, the drive screw rotates clockwise 
for a shift to high ratio. 


The system is protected by a circuit breaker which is a sealed unit and located adjacent to the 
speedometer adaptor. In the event of a short circuit or overload, the circuit breaker contacts 
will open. 


38a SHIFT UNIT — Removal and Disassembly 


Ensure that transmission is in neutral and raise,rear of vehicle. 


To relieve any loading on the axle shifter sleeve, rotate each wheel in turn, forwards and back- 
wards. 


Remove cover from shift unit. The oil will drain out. 


Rotate drive screw (1) until nut (2) is midway 
between the two stop pins (3). The 
operating shaft is shown at (4). 
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38a SHIFT UNIT — Removal and Disassembly (contd) 


Again rotate rear wheels forwards and backwards to relieve any loading on the shifter sleeve. 


Unscrew socket head screw (arrowed) inside 
shift unit housing, remove remaining 
securing bolt and withdraw shift unit and 
operating shaft from differential carrier. 


Remove wiring harness from unit and withdraw operating shaft. 


After removing drive screw bearing cover, 
ease drive screw away from motor shaft 
until bearing is free from housing. 


Bearing nut can be removed whilst holding 
drive screw with a screwdriver engaged in 
slot at motor end of screw. 
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After removing bearing, drive screw and nut 
can be withdrawn from housing, taking care 
that contact bumper on underside of nut is 
not damaged. 


The cut-out switch is secured by two screws 
and can be withdrawn after detaching motor 
wires from switch and the terminals from 
unit housing. 


The socket head screw is held captive in the 
housing by a circlip. After removing screw, 
the actuating and winding lever assembly can 
be withdrawn from housing. 


The motor and cover assembly can be 
withdrawn from housing after removing 
the three securing screws. 


151 


38b SHIFT UNIT — Reconditioning, Reassembly and Installation 


The motor, drive screw and nut, cut-out switch and the speedometer adaptor switch are 
serviced as assemblies only. 


Where necessary the actuating and winding 
lever assembly can be disassembled for 
renewal of the levers or spring. With the 
actuating lever held ina vice, turn winding 
lever clockwise and pull out to disengage 
end of spring. 


When reassembling, locate levers and 
spring as shown then turn winding lever 
clockwise until end of spring can be 
engaged in actuating lever. 


If a new speedometer adaptor switch is installed, coat threads with sealing compound before 
screwing home. 


When reassembling, the levers must be located in the housing before cut-out switch and 
socket head screw are installed. 


Motor must be located in housing so that the wires are in line with the automatic switch. 


When reassembling cut-out switch and 
terminals, ensure that motor and terminal 
wires are connected correctly, 1. Red 
2. Black 3. Black/white 4. Green/red. 
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Before installing shift unit make sure that drive nut is in the same position as when unit was 
removed i.e. midway between the two stop pins. 


After installing unit but before replacing cover, ) 
operate remote control switch and check that ' ‘ F uiwibleleleleieleleleiel si | 
the nut can move in each direction until it : 
contacts stop pins. Each of the cut-out switch 
contacts should open just before the nut 
reaches the stop pin. 


After installing the cover, recharge unit with 
SAE 10 engine oil. The filler plug is 
arrowed. 


39 AXLE SHAFTS 
Refer to Section 33. 


40 REAR HUBS 


Refer to Section 34. 


41 PINION SHAFT SEAL 


Refer to Section 35. 
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42 DIFFERENTIAL CARRIER ASSEMBLY 


The hypoid drive gears, the differential and the epicyclic reduction gears are mounted ina 
detachable carrier which is bolted to the axle housing. 


The pinion is straddle-mounted between a double-row taper roller bearing at the front and a 
double-row parallel roller bearing at the rear. The pre-load on the front bearing is controlled 
by a graded spacer between the inner races. Shims are installed between the front bearing 
outer race and the bearing housing for adjustment of the pinion position relative to the 
hypoid gear. The pinion and bearing assembly is retained in the housing by a bolted cover, 
which incorporates a lip-type oil seal operating on a land on the pinion flange. 


The four-pinion differential and the epicyclic gears are housed within a two-piece support 
case, the bolts of which also secure the hypoid gear. Four planet pinions are carried on 
journals integral with the differential case and are in constant mesh with a sun gear and with 
an internal gear formed in the support case. Integral with the sun gear is an externally splined 
sleeve which extends through the support case. 


The assembly is mounted on taper roller bearings retained by caps dowelled and bolted to the 
differential carrier. Pads integral with the left-hand bearing cap contact the axle housing to 
prevent cap deflection under heavy loading. Side bearing pre-load, and the lateral location of the 
assembly, is controlled by circular adjusting nuts. A thrust screw in the left-hand side of the 
carrier controls deflection of the hypoid gear under heavy load conditions. 


Splined to the sun gear sleeve is a shifter sleeve which is provided with two sets of dovetail 
teeth. The shifter sleeve can be moved laterally by the electric shift unit through a fork, to 
engage with teeth on the outer face of the support case, or with teeth on an anchor secured 
to the differential carrier. 


In high ratio the shifter sleeve, and thus the sun gear is locked to the support case, which 
prevents rotation of the planet pinions on their journals and causes the differential to rotate 
with the hypoid gear. 


In low ratio the shifter sleeve locks the sun gear to the differential carrier and the planet 
pinions orbit around the sun gear and internal gear of the support case, giving a secondary 
reduction of approximately 1.36 to 1. 


42a DIFFERENTIAL CARRIER ASSEMBLY — Removal 


Removal of differential carrier from axle housing necessitates withdrawal of axle shafts. 


On models with a spring actuated parking brake, the brake air system must be fully charged to 
release the rear brakes before the brake pull rod clevis pins can be removed. Before disconnecting 
air pipe from actuator, exhaust air pressure by moving parking brake control valve lever to the 
parked position. 


42b DIFFERENTIAL CARRIER ASSEMBLY — Disassembly and Inspection 


Shift unit is secured by two bolts and a 
socket head screw. 


To gain access to screw, remove cover 
from unit and rotate drive screw (1) 
until nut (2) is midway between the two 
stop pins (3). The operating shaft is 
shown at (4). 
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42b DIFFERENTIAL CARRIER ASSEMBLY — Disassembly and Inspection (contd) 


It may be necessary to punch shifter 
fork shaft out of fork. 


Hypoid gear thrust screw must be withdrawn to facilitate removal of epicyclic and differential 
assembly. 


The side bearing caps are dowelled to 
the differential carrier. 


Do not remove side bearings from differential 
and planet support case and cover unless 
renewal is necessary. Holes are provided in the 
case and cover to enable bearings to be driven 
off. 
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The procedure for removing and inspecting the hypoid pinion and bearings is described in 
Sections 35 and 36a. 


Sun gear and retainer are serviced as an assembly. 


Planet pinions and bushes are serviced as assemblies. Planet pinions must be renewed in sets 
only and not individually. 


> 


If renewal of shifter sleeve anchor bush is 
required, use a split collet type remover 
to withdraw bush from differential 
carrier. 


On installation, ensure that hole in bush 
is square with differential carrier centre 
line A-A. 


The right-hand side bearing nut (1) is 
provided with an oil baffle (2). Baffle and nut 
are serviced separately. Baffle must be install- 
ed with the cover side leading and its edge 
0.02/0.04in. below the nut face (dimension 
‘A’). 


42c DIFFERENTIAL CARRIER ASSEMBLY — Reassembly 


Before installing pinion rear bearing outer race, smear periphery with Loctite Grade AVV. 
Secure race with a special washer and screw. 


The side gear with the longer spigot (arrowed), 
must be installed in the differential and planet 
support cover. Cover and support must be 
assembled with pairing marks in line. 


Tighten retaining bolts to the specified torque. 


Install planet pinions on the support journals 
with spigot away from support. This brings 
large chamfer on bore of pinion towards base 
of journal. 


When assembling differential to support case cover, ensure a thrust washer is installed between 


cover and differential. 
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The hypoid gear may be an interference fit 
on the support case cover register, in which 
event, warm the gear, avoiding local heating. 
Guide studs, made from spare gear attaching 
bolts and slotted for a screwdriver, should 
be screwed into the gear to facilitate 
assembly. 


Support case and cover must be assembled 
with pairing numbers in line. 


Tighten the hypoid gear attaching bolts to the specified torque. 


VR2152 
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Assemble the epicyclic and differential assembly and the hypoid pinion and bearings, and 
adjust hypoid gear and pinion meshing as described for the single-speed axle in Section 36b. 
Use Wrench VR2153 to turn the right-hand adjusting nut and Wrench VR2152 the left-hand 
nut. 


Install the oil trough (2) on the right-hand side 
bearing cap with a clearance of 0.06 in. 
(dimension ‘A’) between trough and hypoid 
gear (1). 


yal 3421 


Install hypoid gear thrust screw and adjust by screwing it lightly into contact with the gear 
and backing off an eighth of a turn before tightening locknut. 


Shifter sleeve and fork must be installed 
with splines of fork to the rear. 


Tighten shifter sleeve anchor retaining bolt to the specified torque. Lock bolt threads with 
Loctite Grade AVV. 
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42c DIFFERENTIAL CARRIER ASSEMBLY — Reassembly (contd) 


Before installing shift unit, ensure shifter sleeve is in the neutral position, i.e. midway between 
teeth on sun gear sleeve and anchor. 


Remove cover from shift unit to reveal worm 
drive shaft (1) and nut (2). Rotate worm drive 
shaft until nut is midway between the two 
stop pins (3). 


Check that key is assembled to shifter fork 
shaft (4) before installing shaft in unit. 


Tighten attaching bolts to the specified torque. 


After installing unit on differential carrier, 
check its operation with a slave battery of 
the appropriate voltage. Connect battery 
negative to body of unit, and positive to 
the black/white and red wires in turn. Nut 
should move in each direction until it 
contacts stop pins. Each cut-out switch 
should open before nut reaches stop pin. 


42d DIFFERENTIAL CARRIER ASSEMBLY — Installation 


Apply jointing compound liberally to the mating faces of the differential carrier and axle 
housing. Gaskets are not required. 


Before tightening differential carrier 
attaching bolts, force carrier assembly to 

- the left with a lever so that thrust pads on 
left-hand side bearing cap are in firm 
contact with axle housing. 


Hold carrier in this position whilst 
tightening bolts to the specified torque. 
Take care to avoid damage to oil trough 
and side bearing adjusting nut during this 
operation. 
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When installing axle housing cover, assemble reinforcement to the four lower bolts. 


On installation of axle shafts, smear mating faces of shaft and hub with jointing compound and 
tighten nuts or bolts to specified torque. Lock the nuts with Loctite Grade AVV. 


Tighten propeller shaft bolt nuts to specified torque. 
Use only recommended oil to refill axle housing. 


Refill shift unit up to the level of the 
filler aperture with SAE 10 engine oil. 


Refer to Training Manual TS 1087 for information on brakes. 


43 REAR AXLE 


The banjo-type axle housing consists of a central one-piece casting with bored extensions 
accommodating pressed-in tubes secured by dowels. Welded to the tubes are brackets for the 
road springs, shock absorbers and brakes. The outer ends of the tubes are reduced and threaded 
for attachment of the hubs. One of the axle tube dowels is hollow to function asa breather. The 
housing is open at the front to accept the differential carrier and is provided with a pressed-steel 
rear cover. 


43a REAR AXLE — Removal, Disassembly and Reassembly 


Before disconnecting air pipe on models with 
a spring actuated parking brake, charge brake 
air system, release parking brake and dis- 
connect actuator pull rod clevis. Exhaust air 
pressure from the actuator by moving parking 
brake control valve lever to the parked 
position. 
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43a REAR AXLE — Removal, Disassembly and Reassembly (contd) 


Service the differential carrier assembly and hubs as previously described. 
Refer to Training Manual TS 1087 for information on brake components. 


When renewing an oil deflector, position it 
squarely on axle tube so that dimension ‘A’ 
is 0.56 in. 


Ensure that the axle breather cap, at the left-hand side of the housing, is free to rotate. 


43b REAR AXLE — Installation 
Install U-bolt nuts with chamfered side to axle bracket and tighten to specified torque. 
Re-check tightness with vehicle fully laden. 
Tighten propeller shaft bolt nuts to specified torque. 


It is important that the shock absorber lower attaching bolts are installed with the head to 
the axle housing lug, otherwise the threaded part of the bolt will wear and become slack. 


Use only recommended oil to refill axle housing. 


Use SAE 10 engine oil to fill shift unit up to 
the level of the filler aperture. 


Refer to Training Manual TS 1087 for information on brakes. 
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BEDFORD LIGHT-DUTY 
SPIRAL BEVEL REAR AXLE 


SEMI-FLOATING AXLE SHAFTS 

FULLY-FLOATING AXLE SHAFTS 

REAR HUBS — Semi-floating Axle Shafts 

REAR HUBS — Fully-floating Axle Shafts 

PINION SHAFT SEAL 

DIFFERENTIAL, SPIRAL BEVEL GEAR AND PINION 
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The Bedford light-duty spiral bevel rear axle incorporates semi-floating shafts on Model COD 


and fully-floating shafts on other models. 


The bevel pinion is straddle mounted between a double row taper roller bearing at the front 
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and a single row parallel roller bearing at the rear. The differential and bevel gear are carried on 


taper roller bearings. 
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BEDFORD LIGHT-DUTY SPIRAL BEVEL REAR AXLE (contd) 


Pinion front bearing pre-load is controlled by a graded spacer between the outer races, and 
pinion meshing by shims in the bearing housing. Differential side bearing pre-load, and the 
lateral location of the differential and bevel gear is controlled by adjusting nuts. 


A thrust screw in the axle housing limits deflection of the bevel gear under heavy load 
conditions. 


On Model COD, the axle shafts are each supported by a double row spherical roller self-aligning 
bearing. On other models the hubs are carried on taper roller bearings. 


44 SEMI-FLOATING AXLE SHAFTS 


The semi-floating axle shafts of Model COD 
are each supported by a double row spherical 
roller self-aligning bearing which is retained 
on the shaft by two shrink-fit collars. The 
bearing is retained in the axle tube by a 
bolted plate which also houses a lip-type oil 
seal. 
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The outer end of the shafts are tapered to 
accept the hubs. 


44a SEMI-FLOATING AXLE SHAFTS — Removal 


Removal of shaft from axle housing entails withdrawal of hub and brake drum (see Section 46). | 


Shaft can be withdrawn after removal of bearing retainer. Axle shaft bearing may be an inter- 
ference fit in housing, in which case, screw hub retaining nut on to shaft and tap against nut to 
withdraw shaft and bearing. 
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44b SEMI-FLOATING AXLE SHAFTS — Bearing Renewal 


Before pressing bearing off shaft, split bearing 
inner retaining collar. Do not disturb outer 
collar. 


New bearing must be pressed on to shaft so 
that it is right home against outer collar (1). 
Ensure lockwasher (2) is in position before 
installing inner collar (3). 


Heat collar to a dark blue colouration before installation, and ensure that collar is pressed on 
firmly against lockwasher. No end float of bearing inner race is permissible. 


44c SEMI-FLOATING AXLE SHAFTS — Installation 


Before installing retainer and seal, check 
that bearing is flush with end face of 
axle housing and ensure that oil seal ring 
(arrowed) is correctly assembled. 


Before installing hub, ensure that shaft taper and hub bore are clean, and check that key is 
correctly assembled. 

Tighten hub retaining nut to specified torque. If necessary, tighten nut further to align nearest 
split pin slot with hole. 
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45 FULLY-FLOATING AXLE SHAFTS 


Refer to Section 33. 


46 REAR HUBS — Semi-floating Axle Shafts 


The hubs are mounted on the tapered outer end 


of the axle shafts and are secured by a square Gi Th 
key, washer and slotted nut. LT RATS Nirsy 


The shouldered wheel bolts are threaded left- 
hand on the left-hand side. 


The brake drum is bolted to the hub, and 
these bolts also secure a pressed-steel oil 
deflector. 


Use Remover Z8449 to withdraw hub from 
axle shaft. 


When renewing wheel bolts, ensure that bolts stamped ‘L’ are installed in the left-hand hub. 
Lockpins and nuts should be secured by staking. 


On reassembly, smear each side of oil deflector gasket with jointing compound. Notch in 
gasket, recess in deflector and drain hole in brake drum must coincide. Note that bolts are 
installed from the inside, to ensure clearance with other components. 


Before installing hub, ensure that shaft taper and hub bore are clean, and check that key is 
correctly assembled. 


Tighten hub retaining nut to specified torque. If necessary, tighten nut further to align 
nearest split pin slot with hole. 
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47 REAR HUBS — Fully-floating Axle Shafts 


Refer to Section 34. 


48 PINION SHAFT SEAL 


Oil leakage from the pinion shaft is prevented by a spring-loaded seal in the pinion housing 
cover. The seal can be renewed after withdrawing the pinion flange and housing cover. 


When removing housing cover, do not disturb pinion or bearing. 
Carefully detach cover gaskets and retain them for reassembly. 


Install new seal in housing cover with lip towards cover attaching face, and casing in contact 
with bottom of cover counterbore. 


Care must be taken when installing pinion housing cover gaskets as they are associated with 
pinion bearing pre-load. 


Refit original gaskets if they are serviceable. 
Where gaskets need to be renewed, each 
defective gasket must be measured for __ 
thickness, at the uncompressed tab, and 
replaced by gaskets of the same thickness. 


Install gaskets with tab at the top and oil drain hole in line with drain hole in axle housing. 


Seal threads of pinion housing cover three lower bolts with pipe sealer: It is essential that cover 
bolts are tightened evenly to specified torque, in order to restore pinion beari ng pre-load. Rotate 
pinion periodically to prevent bearing binding in one position as bolts are being tightened. 


Grease lip of seal before installing pinion flange. Tighten flange nut to specified torque and lock 
by staking lip into slot in pinion shaft. 


Tighten propeller shaft bolt nuts to the specified torque. 


49 DIFFERENTIAL, SPIRAL BEVEL GEAR AND PINION 


The spiral drive gears and the differential are mounted in a carrier which forms part of the 
axle housing. 


The four-pinion differential is contained in a bolted two-piece casing, to which the bevel gear 
is riveted. The assembly is mounted on taper roller bearings retained by caps bolted to the 
axle housing. Pads integral with the bearing caps contact the axle housing to prevent cap 
deflection under heavy loading. Side bearing pre-load, and the lateral location of the assembly, 
is controlled by circular adjusting nuts. A thrust screw in the left-hand side of the axle 

housing controls deflection of the bevel gear under heavy load conditions. 


The pinion is straddle-mounted between a double-row taper roller bearing at the front and a 
single-row parallel roller bearing at the rear. The pre-load on the front bearing is controlled 
by a graded spacer between the outer races. Shims are installed between the front bearing 
outer race and the bearing housing for adjustment of the pinion position relative to the bevel 
gear. The pinion and bearing assembly is retained in the housing by a bolted cover, which 
incorporates a lip-type oil seal operating on a land on the pinion flange. 
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49a DIFFERENTIAL, SPIRAL BEVEL GEAR AND PINION — Disassembly and Inspection 


The differential, spiral bevel gear and pinion can be serviced without removing axle from 
vehicle. 


To allow differential and bevel gear to be removed, withdraw axle shafts, slacken bevel gear 
thrust screw locknut and remove screw. 


Right-hand bearing cap and housing 
adjacent to cap are marked to ensure 
correct reassembly. 


Keep side bearing outer races with their respective races. Do not remove side bearings from 
differential unless renewal is necessary. 


Use Remover Z8390 with a No.1500 
Hydraulic Ram to remove a bearing. 
Install a plug (arrowed) in differential 
case spigot to provide an abutment 
for ram. 


Use-Remover Z8509 to withdraw bevel 
pinion and bearing assembly. Housing cover 
must be turned to provide locations for 
the legs of the remover against the housing. 
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49a DIFFERENTIAL, SPIRAL BEVEL GEAR AND PINION - Disassembly and Inspection(contd) 


Where rear half of pinion bearing outer race 
remains in housing, it must be removed 
with the additional part of Remover Z8509. 


To facilitate removal of pinion flange nut, grip parallel edges of flange in a vice and knock back 
the staking. 


Front bearing on small pinions can be inspected without removing bearing from pinion shaft. 


In the case of a large pinion, bearing must 
be removed to enable rear half to be inspected. 


Ensure that races and rollers are kept to their respective ends of the bearing. 
Pinion rear bearing need not be disturbed unless renewal is necessary. 


If spiral bevel gear and pinion are to be renewed, drill down the centre of the bevel gear rivets 
with a '%32 in. diameter drill and punch out rivet shells. Do not cut off rivet heads with a 
chisel as this may distort differential case flange. Bevel gear may be an interference fit on case 
register. 


Before riveting new bevel gear to differential case, temporarily assemble differential case and 
cover, install side bearings and mount assembly in axle housing. Eliminate bearing end float and 
check that bevel gear mounting face run-out is within specified limit. 


49b DIFFERENTIAL, SPIRAL BEVEL GEAR AND PINION -- Reassembly 


Before installing pinion rear bearing outer race, smear periphery with Loctite Grade AVV. 
To ensure clearance with the bevel gear, install pinion bearing race retaining bolt from front 
of boss. 


To assemble a new bevel gear to differential case, proceed as follows: 


(a) Make sure the case register and mating face of gear are free from burrs or foreign matter. 
(b) Fit gear to case register and secure with four snug fitting bolts equally spaced around gear. 
Gear may be an interference fit on case, in which event, warm gear, avoiding local overheating. 
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(c) The riveting is done with cold rivets. 

Make sure rivet head is fully home in counter- 
sunk hole in gear, and using a riveting jig and 
a press, squeeze rivet to form a round head of 
0.56 in. diameter. 


Work on rivets diagonally opposite each other, finishing with those required to replace the 
four bolts. 


Differential case and cover must be 
assembled with pairing numbers in line. 
Attaching bolts must be tightened to the 
specified torque. 


Before installing bevel pinion and bearings, assemble differential and bevel gear to axle housing 
as follows: 


(a) Ensure side bearing outer races and caps are refitted in their original positions and check 
that the adjusting nuts correctly engage threads of carrier and bearing caps. Tighten cap bolts 
sufficiently to hold caps firmly but allow bearing adjusting nuts to be turned. 


(b) Tighten adjusting nuts with a lever until bearing outer races are firmly in contact with 
rollers. Back off one of the adjusting nuts, then retighten and note when bearing outer races 
come into contact with the rollers; the point at which firm contact occurs will be felt quite 
distinctly. From this point, tighten nut further by not less than one slot, or not-more than 
two, to pre-load bearings. Note that the ultimate fitment of the adjusting nut lockplates must 
be kept in mind and the slots of the nuts lined up accordingly. Do not finally tighten bearing 
cap bolts or install lockplates at this stage. 


After adjusting bearing pre-load, check run-out on rear face of bevel gear. 


When installing pinion rear bearing inner race, ensure that end of race with the larger internal 
radius is towards pinion teeth. 


Reassemble front bearing to bevel pinion and check pre-load as follows: 
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49b DIFFERENTIAL, SPIRAL BEVEL GEAR AND PINION — Reassembly (contd) 


(a) Ensure that spacer supplied with bearing 
is used. Spacer is graded for thickness and 
must not be interchanged indiscriminately. 


(b) Install pinion assembly in a jig (see 
details below), and tighten jig cover bolts 
evenly to specified torque. Rotate pinion 
periodically to ensure bearing does not 
bind in one position. If it does, install a 
thicker spacer. 


The numbers etched on bearing spacer 
represent its thickness in millimetres. 


5.50in. DIA 
4.56in. 


NWA x sein. 
od 38in. - 16 UNC Ta 
3.50in. DIA 1.26in.—4 | oe : 
7W/\6in. DIA 0.56in. 


h#—3.96in. DIA 1.90in 


A B san 


Details of pinion bearing pre-load checking jig. Make from mild steel. Pitch circles for tapped 
holes in body (part ‘A’), and corresponding holes in cover (part ‘B’), must be concentric with 
bores. Holes are equally spaced. Cover should be case hardened. 
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Temporarily assemble flange to pinion shaft 
(there is no need to install nut), and check 
bearing pre-load with a spring balance and a 
torque arm assembled to pinion flange. The 
balance must be 8.00 in. from pinion centre 
line (dimension ‘A’), and at right-angles to 
arm. The groove cut in the arm ensures a 
positive location for the balance. 


Details of torque arm used for checking — Dey 


pinion bearing pre-load. ae Sa | DIA. 
Pe in ae 


= <—_——8.00in. 


Should bearing pre-load be outside specified limits, disassemble and install a suitable replace- 
ment spacer. Use a thinner spacer to increase pre-load, and a thicker one to decrease. 


When bearing pre-load is correct, remove pinion and bearing from jig and assemble housing 
cover and pinion flange. Hold flange in a vice, install washer and nut and tighten to specified 
torque. Secure nut by staking lip into pinion shaft slot. 


Before installing pinion and bearings in axle 
housing, install pinion setting shims (2) of a 
total thickness of 0.015 in. Lightly grease 
shims to hold them in position against housing 
shoulder. 


Install a new cover gasket (1), 0.040 in. thick, 
plus a 0.015 in. thick gasket. Install gaskets 
with tab at the top and oil drain hole in 
gasket coinciding with drain hole in axle 
housing. 


Tighten cover bolts evenly to specified torque, at the same time checking that pinion does not 
bind against bevel gear. If necessary, move gear away from pinion by backing off left-hand 
adjusting nut and tightening right-hand nut by the same amount. This is essential to maintain 
correct pre-load. Again keep in mind the ultimate fitting of the lockplates. 


Backlash must be checked at heel of tooth. If backlash is outside specified limits, move gear 
in appropriate direction as described above. Check backlash at several points around bevel gear, 
to ensure there are no tight spots. 
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49b DIFFERENTIAL, SPIRAL BEVEL GEAR AND PINION — Reassembly (contd) 


Having obtained correct backlash, tighten bearing cap bolts to specified torque, check that 
bearing cap abutment pads are in contact with axle housing, and carry out a tooth marking 
check. Use a wrench on pinion flange nut to rotate pinion in both directions while applying a 
load with a length of hardwood between bevel gear and housing. 


Correct meshing should produce marking ‘A’ on drive (convex) side of bevel gear teeth. 
Marking ‘B’ indicates that pinion is too far in, and pinion shim thickness is insufficient. 
If marking is as at ‘C’, shim thickness must be decreased. 


Whenever a change is made to the setting shims, a change must also be made to number of 
gaskets installed so that their total uncompressed thickness is equal to the shim thickness plus 
0.040 in. 


After refitting pinion assembly it is essential to re-adjust bevel gear and pinion backlash, as 
previously explained, before rechecking tooth marking. Re-adjustment of side bearing pre-load 
may be omitted provided care is taken to rotate both adjusting nuts an equal number of slots. 


Having obtained correct meshing of the bevel gear and pinion, remove the three lower pinion 
housing cover bolts and re-install after smearing threads with pipe sealer. 


Install bevel gear thrust screw (1) and adjust 
by screwing it lightly into contact with the 

gear (2) and backing off an eighth of a turn 

before tightening locknut. 


Refer to Section 33 or 44c for notes on axle shaft installation. 
Tighten propeller shaft bolt nuts to specified torque. 

Use only recommended oil to refill axle housing. 

Refer to Training Manual TS 1087 for information on brakes. 
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50 REAR AXLE 


The axle housing consists of a cast differential carrier and pinion housing with bored exten- 
sions accommodating pressed-in tubes secured by dowels. Welded to the tubes are brackets 
for the road springs, shock absorbers and brakes. On fully-floating axles, the outer ends of 
the tubes are reduced and threaded for attachment of the hubs. On semi-floating axles, the 
outer ends of the tubes are provided with a housing for the axle shaft bearing. One of the 
axle tube dowels is hollow to function as a breather. The housing has an oil scoop riveted 
to it and is provided with a pressed steel cover. 


50a REAR AXLE — Removal, Disassembly and Reassembly 


Before disconnecting air pipes on models with a spring actuated parking brake, charge 
brake air system, release parking brake and disconnect actuator pull rod clevis. Exhaust 
air pressure from actuator by moving parking brake control valve lever to the parked 
position. 

Service the differential, spiral bevel gear and pinion, and hubs as previously described. 


Refer to Training Manual TS 1087 for information on brake components. 


When renewing an oil deflector (fully-floating 
axle), position it squarely on axle tube so that 
dimension ‘A’ is 0.56 in. 


SSS 


3417 iY 


Check that oil scoop is securely attached to axle 
housing. When renewing scoop, secure it 

with a close-fitting iron rivet, smeared with 
jointing compound to ensure an oil tight 

joint. 
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50b REAR AXLE — Installation 


Install U-bolt nuts with chamfered side to axle bracket, and tighten to specified torque. 
Re-check tightness with vehicle fully laden. 
Tighten propeller shaft bolt nuts to specified torque. 


On models with eye-type shock absorber mountings, it is important that shock absorber lower 
attaching bolts are installed with head to axle housing lug, otherwise threaded part of bolt will 


wear and become slack. 
Use only recommended oil to refill axle hausing. 
Refer to Training Manual TS 1087 for information on brakes. 
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BEDFORD HEAVY-DUTY 
SPIRAL BEVEL REAR AXLE 


AXLE SHAFTS EPe REE okies rte aoe weet ie al pos cet al ak eT 
REAR HUBS Suet ou lbp 3 ins Ogee aa Me eae reibainegiicn i ~ Pa [oA S! 
PINION SHAFT SEAL SIP hey ay: feet arene eR ioe BTR LHS 
DIFF EREAZEAL CARRIER ASSEMBLY... 2... 0... Sak. a se 182 
REAR AXLE Fe peek ee Pogcs eee sat sel. oe Rent nh 


The Bedford heavy-duty spiral 
bevel rear axle is of the fully- 
floating type, with the drive 
gears and differential mounted 
in a detachable carrier. The 
bevel pinion is straddle mounted 
between a double row taper 
roller bearing at the front and 
a double row parallel roller 
bearing at the rear. The 
differential and bevel gear, and 
the hubs, are carried on taper 
roller bearings. 


Pinion front bearing pre-load is 
controlled by a graded spacer 
between the inner races, and 
pinion meshing by shims in the 
bearing housing. Differential 
side bearing pre-load, and the 
lateral location of the differ- 
ential and bevel gear, is 
controlled by adjusting nuts. 


A thrust screw in the differ- 
entrial carrier limits deflection 
of the bevel gear under heavy 
load conditions. 


51 AXLE SHAFTS 


The forged axle shafts incorporate an integral flange and are each secured to the hub by 
twelve bolts and nuts. 


Shafts can be withdrawn without jacking up vehicle or removing wheels. 


On installation, smear mating faces of shaft and hub with jointing compound and 
tighten nuts to the specified torque. 
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The hubs are mounted on 
taper roller bearings secured 
to the axle tube by an 
adjusting nut, tabwasher and 
locknut, with a lip-type oil 
seal against the inner bearing. 


The hubs are flanged for 
attachment of the axle shafts 
and incorporate ten serrated- 
shank wheel bolts. The wheel 
bolts, which are threaded 
left-hand on the left-hand 
side, also locate the brake 
drums, and are provided with 
loose split cones to locate the 
inner wheel. 


52 REAR HUBS 
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52a REAR HUBS — Bearing Adjustment 


If excessive slackness of the hub bearings is observed, remove the hub and examine the bearings. 


On ERT trucks, the brake air system must be fully charged to release the rear brakes and the 
pin removed from the actuator pull rod clevis to ensure that the brakes remain released. 


On YRT coach, release parking brake, remove 
breather end cap from actuator and remove 


release bolt. 


To adjust bearings, remove axle shaft, bearing 
locknut (use Wrench VR2008) and tabwasher 
and tighten adjusting nut whilst rotating hub 


to settle bearings. 
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Back off the nut, and using the wrench with- 
out the bar, retighten the nut as far as 
possible by hand. 


Back off the nut a sixth of a turn and install the tabwasher; if necessary tighten the nut slightly 


to bring a tab and slot into alignment. 


After tightening locknut, check that bearing end float is within specified limits. 


52b REAR HUBS — Removal and Reconditioning 


Use Wrench VR2008 to remove bearing locknut and adjusting nut. Note that the nuts are 


locked by a tabwasher. 


On ERT trucks, the brake air system must be fully charged to release the rear brakes and the 
pin removed from the actuator pull rod clevis to ensure that the brakes remain released. 


On YRT coach, release parking brake, remove 
breather end cap from actuator and remove 
release bolt (arrowed). 


To remove hub outer bearing, drive outer 
race outwards, away from bearing retaining 
ring, and remove ring. Bearing can then be 
driven inwards. 


JN 
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52b REAR HUBS — Removal and Reconditioning (contd) 


The wheel bolts are a press fit in the hub. When renewing a bolt, ensure that a bolt with left- 
hand threads (stamped ‘L’ on the head), is fitted to the left-hand hub. 


VR2011 


To restore the shape of damaged threads on 
the axle tube, use Die VR2011. Assemble die 
to inner threads of tube and tighten handles 
to clamp the two halves together before 
unscrewing die from tube. 


52c REAR HUBS — Reassembly and Installation 


Before installing bearings, pack the races and rollers with recommended grease, ensuring that 
the grease is worked well into the rollers and cages. Do not pack the hub with grease as this 
may result in the grease working out past the seal. 


Outer bearing must be installed with thin end 
of outer race towards axle shaft flange. 


After installing outer bearing retaining ring, 
tap bearing outer race into contact with ring. 


Grease the seal lip and install! seal with lip 
towards bearing and casing flush with the 
end of the hub bore. 


. 3526 
On installation, adjust the bearings as previously described. 


When installing axle shaft, smear mating faces of shaft and hub with jointing compound and 
tighten nuts to the specified torque. 


Before installing wheels, check that a split 
cone is assembled to each wheel bolt. 


a 
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53 PINION SHAFT SEAL 


Oil leakage from the pinion shaft is prevented by a spring-loaded seal in the pinion housing 
cover. The seal can be renewed after removing the pinion and bearing assembly and withdraw- 
ing the pinion flange. 

Take care of the shims in the pinion housing as it is important that the total thickness is not 
altered on reassembly. 


Use Wrench Z8297 to remove pinion flange 
nut. On axles with a circular flange, hold 
flange in Fixture VR2010. On other axles, 
grip parallel edges of flange in a vice. 


Grease lip of new seal and install it with lip towards cover attaching face, and casing flush 
with outer end of cover boss. 


Tighten flange nut to the specified torque and lock by staking the lip into the slots in the 
pinion shaft. Rotate bearing whilst tightening nut to ensure that bearing does not bind in one 
position. 


Smear pinion bearing shims (2) with grease 
shoulder. 1sicecitia 10 ei ete Nat 3h 
aes let Li? 


. . . . CL 4 
same total thickness as originally fitted. me LS 


Soll TESS ay 

It is important that new cover gaskets (1) ES 
are installed, of a total uncompressed 
thickness equal to twice the total 
thickness of shims installed, plus 0.020 in. 
Install gaskets so that the tab is at the top, 
and oil drain hole in gasket coincides with 


drain hole in axle housing. 


On reassembly, it is essential that cover bolts are tightened evenly to the specified torque, to 
ensure correct compression of gaskets. 


Tighten propeller shaft bolt nuts to the specified torque. 
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54 DIFFERENTIAL CARRIER ASSEMBLY 


The spiral drive gears, and the differential, are mounted in a detachable carrier, dowelled and 
bolted to the axle housing. 


The four-pinion differential is contained in a two-piece casing, the bolts of which also secure the 
spiral bevel gear. The assembly is mounted on taper roller bearings retained by caps dowelled 

_and bolted to the differential carrier. Pads integral with the bearing caps contact the axle housing 
to prevent cap deflection under heavy loading. Side bearing pre-load, and the lateral location of 
the assembly, is controlled by circular adjusting nuts. A thrust screw in the left-hand side of the 
carrier controls deflection of the bevel gear under heavy load conditions. 


The pinion is straddle-mounted between a double-row taper roller bearing at the front and a 
double-row parallel roller bearing at the rear. The pre-load on the front bearing is controlled 

by a graded spacer between the inner races. Shims are installed between the front bearing outer 
race and the bearing housing for adjustment of the pinion position relative to the bevel gear. The 
pinion and bearing assembly is retained in the housing by a bolted cover, which incorporatesa __ 
lip-type oil seal operating on a land on the pinion flange. 


The carrier is provided with a drain plug incorporating a magnetic plate. 


54a DIFFERENTIAL CARRIER ASSEMBLY — Removal, Disassembly, and Inspection 


Removal of differential carrier from axle housing necessitates withdrawal of axle shafts. 
The assembly weighs approximately 300 Ib, and the use of a transmission jack is recommended. 


To allow differential and bevel gear to be 
removed, slacken bevel gear thrust screw 
locknut and remove the screw. 


Use Wrench VR2018 to slacken thrust 
screw locknut. 


VR2018 
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Mark the bearing caps to ensure they are not interchanged during reassembly. 


Keep the side bearing outer races with their respective bearings. Do not remove side bearings 
from differential unless renewal is necessary. 
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54a DIFFERENTIAL CARRIER ASSEMBLY — Removal, Disassembly, and Inspection (contd) 


To remove a bearing, use Remover VR2121 
with a No.1500 Hydraulic Ram. Install a plug 
in differential case spigot to provide an 
abutment for ram. 


Withdraw bevel pinion and bearings from axle housing and disassemble pinion flange and 
bearing housing cover as described in Section 53. 
To inspect front bearing, press outer race and front inner race and rollers off pinion shaft, 


leaving rear inner race and rollers in position. Ensure that races and rollers are kept to 
their respective ends of the bearing. 


Front bearing rear inner race and rollers, and pinion rear bearing, need not be disturbed 
unless renewal is necessary. 


To remove rear half of pinion front bearing, 
support assembly on Removal Plate Z8458. 


54b DIFFERENTIAL CARRIER ASSEMBLY — Reassembly 


Before installing pinion rear bearing, smear periphery with Loctite Grade AVV. 


To ensure clearance with the bevel pinion, install pinion rear bearing outer race retaining 
bolt from front of boss. 


yitterential case and cover must be assembled 
with pairing numbers in line. 
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The bevel gear may be an interference fit on the differential case register, in which event, warm 
the gear, avoiding local heating. Guide studs, made from spare gear attaching bolts and slotted 
for a screwdriver, should be screwed into the gear to facilitate assembly. 


Tighten bevel gear attaching bolts to the specified torque. 


Before installing bevel pinion and bearings, assemble differential and bevel gear to the carrier 
as follows: ; 


(a) Ensure side bearing outer races and caps are refitted in their original positions and check 
that the adjusting nuts correctly engage threads of carrier and bearing caps. Tighten cap bolts 
sufficiently to hold caps firmly but allow bearing adjusting nuts to be turned. 


(b) Tighten adjusting nuts with Wrench VR2009 
until bearing outer races are firmly in contact 
with rollers. Back off one of the adjusting nuts, 
then retighten and note when bearing outer 
races come into contact with the rollers; the 
point at which firm contact occurs will be felt 
quite distinctly. From this point, tighten nut 
further by not less than one slot, or not more 
than two, to pre-load bearings. Note that the 
ultimate fitment of the adjusting nut 
lockplates must be kept in mind and the slots 
of the nuts lined up accordingly. Do not 
finally tighten bearing cap bolts or install 
lockplates at this stage. 


After adjusting bearing pre-load, check run-out 
on rear face of bevel gear. If run-out exceeds 
specified maximum, gear must be removed 
and a check made for burrs or foreign matter 
on the mating faces, or a check made for 
run-out of the differential case flange. 


When assembling front bearing to bevel pinion, 
ensure that spacer supplied with bearing is 
used. Spacer is graded for thickness and must 
not be interchanged indiscriminately. 


Ensure that the end of the pinion rear bearing inner race with the larger internal radius is towards 
pinion teeth. 
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54b DIFFERENTIAL CARRIER ASSEMBLY — Reassembly (contd) 
Pinion shaft seal must be installed with lip towards housing cover attaching face, and casing 
flush with outer end of cover boss. Grease seal lip before assembling pinion flange. 


Tighten flange nut to specified torque, at the same time rotating front bearing to ensure it 
does not bind in one position. If it does, install a thicker spacer. 


The numbers etched on the bearing spacer 
represent its thickness in inches. 


Support the pinion and bearing assembly in 
Fixture VR2010, or if a rectangular flange 
is fitted, by gripping the flange in a vice. 
Check the bearing pre-load with a spring 
balance and a rod in an oil hole in the 
bearing outer race. The balance must be 
8.00 in. from the pinion centre line 
(dimension ‘A’), and at right-angles to the 
rod. A groove cut in the rod will ensure a 
positive location for the balance. 


Should the bearing pre-load be outside the specified limits, disassemble and install a suitable 
replacement spacer. Use a thinner spacer to increase pre-load, and a thicker one to decrease. 
Tighten the flange nut to the specified torque before re-checking. 


When the pre-load is correct, lock the flange 
nut by staking the lip into the pinion shaft 
slots. 


186 


Before installing pinion and bearings in axle 


housing, install a pinion setting shim (2) N 
0.020 in. thick. Lightly grease the shim to A 
hold it in position against the housing oe “4 
shoulder. 2S 


Install new cover gaskets (1), of a total 
uncompressed thickness of 0:060 in.., i.e. 
equal to twice the thickness of the shim, plus 
0.020 in. Install the gaskets so that the tab 

is at the top, and the oil drain hole in the 
gasket coincides with the drain hole in the Soak 
differential carrier. 
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Tighten cover bolts to the specified torque, at the same time checking that pinion does not bind 
against bevel gear. If necessary, move gear away from pinion by backing off left-hand adjusting 
nut and tightening right-hand nut by the same amount. This is essential to maintain correct 
pre-load. 


Again keep in mind the ultimate fitting of the lockplates. 


Backlash must be checked at heel of tooth. 
If backlash is outside specified limits, move 
gear in appropriate direction as described 
above. Check backlash at several points 
around bevel gear, to ensure there are no 
tight spots. 


Having obtained correct backlash, tighten bearing cap bolts to specified torque and carry out a 
tooth marking check. Use a wrench on one of the bevel gear attaching bolts to rotate gear back- 
wards and forwards. 


Correct meshing should produce marking ‘A’ on drive (convex) side of hypoid gear teeth. 
Marking ‘B’ indicates that pinion is too far in, and pinion shim thickness is insufficient. If 
marking is as at ‘C’, shim thickness must be decreased. 


Whenever a change is made to the setting shims, a change must also be made to the number of 
gaskets installed so that their total uncompressed thickness is equal to twice the shim thickness, 
plus 0.020 in. 


After refitting pinion assembly it is essential to re-adjust the bevel gear and pinion backlash, as 
previously explained, before re-checking tooth marking. Re-adjustment of side bearing pre-load 
may be omitted provided care is taken to rotate both adjusting nuts an equal number of slots. 
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54b DIFFERENTIAL CARRIER ASSEMBLY — Reassembly (contd) 


Install bevel gear thrust screw (1) and adjust 
by screwing it lightly into contact with the 

gear (2) and backing off an eighth of a turn 

before tightening locknut. 


54c DIFFERENTIAL CARRIER ASSEMBLY — Installation 


Apply jointing compound liberally to the mating faces of the differential carrier and axle 
housing. Gaskets are not required. Tighten carrier attaching bolts to the specified torque. 


On installation of axle shafts, smear mating faces of shaft and hub with jointing compound 
and tighten nuts to specified torque. 


Tighten propeller shaft bolt nuts to specified torque. 
Use only recommended oil to refill axle housing. 


55 REAR AXLE 


The banjo-type housing consists of a central one-piece casting with bored extensions accom- 
odating pressed-in tubes secured by dowels. Welded to the tubes are brackets for the road 
springs and brakes. The outer ends of the tubes are reduced and threaded for attachment of 
the hubs. The housing is open at the front to accept the differential carrier, with the carrier 
joint face inclined from the vertical to obtain maximum ground clearance. Two of the axle 
tube dowels are lengthened to locate the differential carrier in the housing, and a third is 
hollow to function as a breather. 


55a REAR AXLE — Removal, Disassembly and Reassembly 


Before disconnecting pipes from brake actuators, observe the following: 


On ERT trucks, charge brake air system, release parking brake and disconnect actuator pull 
rod clevises. Exhaust air pressure from actuators by moving parking brake control valve lever 
to the parked position. 


On YRT coach, release parking brake, remove 
breather and cap from actuators and remove 
release bolt (arrowed). Exhaust air pressure 
from actuators by moving parking brake control 
valve lever to the parked position. 
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On ERV and HRX trucks, move parking brake control valve lever to the ‘OFF’ position. 
Reservoir will exhaust when pipe is disconnected from lock port. 


Service the differential carrier assembly and hubs as previously described. 
Refer to Training Manual TS 1087 for information on brake components. 


When renewing an oil deflector, position 
it squarely on axle tube so that dimension 
‘A’ is 0.72 in. 


Ensure that axle breather cap, at the left-hand side of the housing, is free to rotate. 


55b REAR AXLE — Installation 


Install U-bolt nuts with chamfered side to anchor plate and tighten to specified torque. Use 
Wrench PHHD1200 or similar. Re-check tightness with vehicle fully laden. 


Tighten propeller shaft bolt nuts to specified torque. 


It is important that the shock absorber lower 
attaching bolts are installed with the head to 
the axle housing lug, otherwise the threaded 
part of the bolt will wear and become slack. 


Use only recommended oil to refill axle housing. 
Refer to Training Manual TS 1087 for information on brakes. 
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